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When Preference 
is backed by Purchase 
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LANDIS TOOL COMPANY TYPE 30 
ROLL GRINDER EQUIPPED WITH 
CUTLER-HAMMER MOTOR CONTROL 


When a company is widely recognized as the leader 
in its field, such position of commanding commer- 
cial advantage is never gained by what the com- 
pany says about itself, but by what its customers 
think about it...and far more important, by 
what the customers do about the company’s prod- 
uct. When a major portion of the market expresses 
its preference by continued purchases of a single 
manufacturer’s product, the market is stating its 
judgment in terms that are final and unmistakable. 
And this is the strongest statement that can be 
made about Cutler-Hammer Motor Control. 
Leader after leader in machinery manufacture, 
completely aware of the tremendous struggle it 
took to achieve widespread preference and jealously 
guarding this hard-won advantage continuously 
and often exclusively entrust the vital control 
functions of their machines to Cutler-Hammer 
Motor Control. There is an implication here which 
no market-conscious manufacturer can afford to 
overlook. CUTLER-HAMMER, Inc., 131° St. 
Paul Avenue, Milwaukee 1, Wisconsin. Associate: 
Canadian Cutler-Hammer, Ltd., Toronto, Ontario. 
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Mathematics 


The other night, across the din- 
ner table, we heard an observation 
that left quite an impression. One 
of the diners, who is a mathema- 
tician with an important machinery 
manufacturer, was asked what his 
job consisted of—where such a 
company as his could use a mathe- 
matician. The answer was illu- 
minating: “If the mechanical and 
electrical engineers ever remem- 
bered what they learned in school, 
I would be out of a job.” Not like- 
ly to inflate the ego of the engi- 
neer, the remark is a wry commen- 
tary on a short-coming shared by 
too many designers. So intent on 
being “practical” many of us have 
lost sight of one of the most pow- 
erful tools of our trade. 


This Month's Cover 


Exposed in the cutaway Koda- 
chrome view on this month’s cover 
is the propgrtional gear actuator 
of the Marchant Figuremaster. 
Transmitting values to the dials in 
a smooth, uninterrupted move- 
ment, this unique mechanism makes 
possible quiet operation and long 
life. 

The machine itself is a fine ex- 
ample of up-to-date design for pro- 
ducibility as well as for function. 
In the article beginning on Page 
110 Walter Mathi tells how a thor- 
oughgoing study of all possible 





production processes resulted in a 
simpler design, less expensive to 
produce. It goes without saying 
that liberal doses of imagination 
and plain horse sense are essential 
ingredients in this sort of activity. 


Intermittent Mechanisms 


From pages 134 to 148 in this 
issue you'll find an unusually long 
article. These 15 pages represent, 
at one and the same time, the most 
comprehensive and yet concise 
treatment of Geneva mechanisms 
we ever remember seeing. But 
that’s not all. In succeeding is- 
sues we shall present equally com- 
prehensive articles on other inter- 
mittent mechanisms, including 
such types as star wheels and 
gears for intersecting and crossed 
shafts. 

This brings up a point. When 
we realize that a lengthy series 
such as this (it may total close to 
50 pages) would be of great inter- 
est and value to design engineers, 
the question arises, how should it 
be presented? Three or four 
lengthy articles? Eight or ten 
normal length articles? This time 
we chose the former course in order 
to give you complete coverage of 
at least one phase in each article 
and have the whole series in your 
hands within a reasonable time. 


How Long on the Job? 


A recent survey covering fifty 
plants in one area has brought out 
some interesting figures on how 
long design engineers have been 
working at their present jobs. Here 
they are for what they’re worth: 


33 per cent have held their present 
jobs for less than ten years, 12 
per cent for 6 to 10 years, 27 per 
cent for 11 to 15 years, 9 per cent 
for 16 to 20 years, and 12 per cent 
for over 20 years. Only 7 per cent 
failed to answer the question- 
naire. It is perhaps significant that 
nearly 50 per cent have held their 
present jobs for more than ten 
years, an indication of stability 
and perhaps a clue to the number 
of engineers who find themselves 
on or approaching the salary 
plateau discussed in an editorial 
earlier this year. 


Engineering Data Sheets 


Almost every designer has his 
personal file of special aids — 
short cuts or simplifications of 
routine calculations, and other in- 
formation of a handbook sort. From 
the number of your requests, we 
know that MACHINE DESIGN’s Data 
Sheets are helping this cause. For 
good measure we’re presenting two 
Data Sheets this month on differ- 
ent subjects, Pages 163 and 165. 

Our aim is to publish useful de- 
sign data or simplified, time-sav- 
ing procedures that are not avail- 
able in standard reference sources. 
Subjects for this regular feature 
are innumerable. However, some 
of you may have created special 
aids for your own work that you 
feel would be helpful to others. If 
so, don’t wait to be invited—let 
us hear about them. Or, if you be 
lieve a particular Data Sheet, a8 
yet nowhere available, would be 
of practical help on some aspect of 
design, tell us about it. Perhaps 
we can develop the idea. 
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Design—General 


Glass-reinforced plastics, Edit. 154 
Intermittent - motion mechanisms, 
Edit. 134 

Noise in machines, Edit. 122 

Patents, Edit. 119 

Reducing costs, Edit. 110 

Shock tests, Edit. 149 

Stress concentration, Edit. 165 
surface compressive strength in 
gears, Edit. 163 

Torque measurements, Edit. 161 


Engineering Department 


Equipment: 
oe room, Edit. 186; Adv. 85, 
2 

Experimental, Edit. 186; Adv. 333 

Management, Edit. 110 

Research and testing, Edit. 122, 131, 

133, 149, 161 

Supplies: 

Drafting room, Adv. 58, 225, 268, 
318, 326 

Experimental, Edit. 186 


Finishes 


Lacquer, Adv. 247 

Plastic, Adv. 218 

Protective coating, Adv. 214 
Synthetic, Adv. 247 


Materials 


Aluminum alloys, Adv. 44 
Beryllium-copper, Adv. 73 
Brass, Edit, 182 

bon and graphite, Adv. 16 
Clad metals, Adv. 107, 212 

per alloys, Adv. 340 
ee Adv. 209 
Tiction materials, Adv. 56 
Glass, Edit. 154 
Insulating, Edit. 185 
Magnesium alloys, Adv. 215 
Manganese alloys, Adv. 323 
Molybdenum alloys, Adv. 264 
Nickel alloys, Adv. 13, 335 
Plastics, Edit. 154; Adv. 29, 206, 216 
Rubber and synthetics, Adv. 38 
Silver alloys, Adv. 13 
Steel, Edit. 174, 180; Adv. 30, 227, 
236, 254, 271 


Parts 
Bearings: 

Ball, Adv. 6, 52, 97, 98, 239, 272, 
298, 299, 302, 323, 333 

Needle, Adv. 191 

Roller, Adv, 15, 97, 191, 241, 259, 
302, back cover 

Sleeve, Adv. 33, 93, 175, 179, 309 


Bellows, Ad 
Belts: wees 


Conveyor, Edit. 184; Adv. 203, 310 
Transmission, Adv. 23, 60, 263 


Brakes, Adv, 12 


T 





Classified for convenience when studying specific design problems 








Carbon and graphite parts, Adv. 196 


Castings: 
Centrifugal, Adv. 55 
Die, Adv. 42, 64 
Investment, Adv. 76, 181 
Permanent mold, Adv. 75, 211 


Sand, Edit. 238; Adv. 46, 55, 75, 


297, 309 
Chains: 
Conveyor, Adv. 81, 100 


Transmission, Adv. 39, 81, 88, 100, 


267, 328 


Clutches, Edit. 116; Adv. 246, 261, 


332 

Controls (see Electric, etc.) 

Counters, Edit. 176, 178; Adv. 294, 
328 

Couplings, Edit. 168, 182; Adv. 103, 
198, 246, 256, 320 

Drives, adjustable-speed, Edit. 184; 
Adv. 49, 68, 295 

Electric accessories: 

Brush holders, Adv. 329, 331 

Collector rings, Edit. 182; Adv. 331 

Connectors, Adv. 108, 327 

Resistors, Adv. 193 

Transformers, Adv. 266 

Electric controls: 

Circuit breakers, Adv. 94 

Contactors, Adv. 54, 72, 192 

Control assemblies, Edit. 118; Adv. 
inside front cover, 94 

Rectifiers, Edit. 184 

Relays, Adv, 72, 108, 240, 307 

Rheostats, Adv. 320 

Solenoids, Edit. 173; Adv. 204 

—s Adv. 20, 53, 71, 185, 313, 
330 

Switches, Edit. 173, 174, 180; Adv. 
62, 71, 84, 94 

Thermostats, Edit. 174; Adv. 80, 
102, 230 

Electric motors: 

Fractional and integral hp. Edit. 
176; Adv. 20, 26, 65, 89, 245, 253, 
301, 304, 318, 324 

Gearmotors, Adv. inside back cover 

Miniature, Edit. 174; Adv. 301, 320 

Engines, Adv. 270, 329 
Fasteners: 

Blind, Adv. 14 

Inserts, Adv. 262, 322 

Locking, Edit. 173; Adv. 83, 221, 
269, 331 

Nuts, bolts, screws, Edit. 182; Adv. 
43, 91, 188, 273, 278, 280, 283, 
311, 327, 332 

Pin, Adv, 324 


Felt parts, Adv. 96 
Filters and screens, Adv. 10, 32, 202, 


208, 321 


Fittings (pipe, tube and hose), Edit. 


178; Adv. 74, 265 


Forgings, Adv. 41, 86, 306 
Gages, pressure, etc. (see also Instru- 


ments), Edit. 116; Adv. 331 


Gears, Edit. 134, 163; Adv. 11, 34, 


99, 207, 250, 255, 266, 276. 300, 308, 
322 


Handles, Adv. 322 
Heaters, Adv. 319 
Heat exchangers, Adv. 317 








Hose, Edit. 180; Adv. 22 
Hydraulic equipment: 
Controls, Adv. 217 
Cylinders, Adv. 8, 237, 248, 268 
Pumps, Edit. 178, 184; Adv. 9, 24, 
226, 228, 229, 262, 293, 318, 322, 
330, 335 
Systems, Adv. 19, 330 
Valves, Edit. 173, 178, 203; Adv. 
231, 248, 260, 293, 321, 324, 329 
Joints, swivel, Adv. 195, 222, 330 
Latches, Adv. 66 
Lubrication and equipment, Adv. 177, 
187, 270 
Motors (see Electric motors) 
Mountings, vibration, shock, Adv. 210, 
258 
Nameplates, Adv. 326 
Pipe, Adv. 74 
Plastic parts, Adv. 37, 50 
Pneumatic equipment: 
Cylinders, Adv. 197, 237, 268, 327 
Motors, Adv. 28 
Pumps, Adv. 28 
Valves, Adv. 1, 213, 324, 327, 329 
Powder-metal parts, Adv. 61, 105, 
179, 319 
Pulleys and sheaves, Adv. 321 
Pumps (see also Hydraulic and Pneu- 
matic) 
Reducers, speed, Adv. 79, 82, 207, 281, 
296, 300, 303, 332 
Reticles, Adv. 242 
Rings, retaining, Adv. 87, 339 
Rubber and synthetic parts, Adv, 251, 
314 
Seals, ckings, skets, Adv. 2, 18, 
67, 200, 219° 220, 224, 238, 282, 312 
Shafts, Adv. 235 
Shapes, special, Adv. 47, 264 
Sheet-metal parts, Adv. 321 
Shims, Adv. 252 
Springs, Adv. 199, 201, 277 
Sprockets, Adv. 328 
Spun parts, Adv. 276 
Stampings, Adv. 40, 92 
Timers, Adv. 333 : 
Transmission, variable-speed, Edit. 
203, 206; Adv. 57, 68 
Tubing (see also Hose, Pipe), Adv. 
22, 70, 78, 183, 205, 223, 249, 257, 
271, 305, 315 
Universal joints, Adv. 326 
Valves (see also Hydraulic and Pneu- 
matic), Edit. 176, Adv. 74, 231 
Vibrators, Edit. 180 
Weldments, Adv, 275, 279 
Wire and wire products, Edit, 185 


Production 


Facilities and services, Adv. 194, 316 
Processes and equipment: — 
Finishing, plating, cleaning, Adv. 
274 
Jigs, fixtures, tools, Adv. 328 
Machining, Edit, 117; Adv. 5, 319 
Materials handling, Edit. 130 
Molding, Edit. 154 
Television control, Adv. 77 
Woodworking, Edit. 132 
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Koppers Can Help You Save Money 





With Easily Modified 


STANDARD Fast’s Couplings 


FOOLPROOF DESIGN: In- 
stead of perishable oil 
seals, Fast’s use a perma- 
: nent metal-to-metal clos- 
OIL LINE Ns ure. Oil is always main- 
Pay Galttc tained at a safe level, 
SLEEVE whether the Fast’s is run- 
ning or standing still! 


LOWEST COST: Fast’s 

Couplings cost less per 

year because they nor- 
mally outlast the equipment they connect. 
Original cost can be divided by 20 years or 
more. As one user says: ‘‘We’ve had this Fast’s 
Coupling since 1930... it’s apparently going to last 
forever!” (Name on request.) 


NEW DEVELOPMENTS: Fast’s were the first gear- 
type couplings on the market. And they’re first 
again with new designs developed by Koppers 
—like the revolutionary new Breaking Pin 
Coupling now available. 








FASTS 


THE ORIGINAL 
GEAR-TYPE 


od 


INDUSTRY’S STANDARD FOR 31 YEARS 
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Ir YOUR coupling problem looks tough—specify Fast’s. 
Then Koppers’ engineers can go to work, study your 
problem, and in many cases find a special coupling is not 
needed at all. Instead, these coupling specialists can often 
modify a standard Fast’s Coupling and save you important 


money! 


Standard Fast’s Couplings can be modified for hundreds 
of unusual applications. Records kept over the past 31 
years prove that Fast’s Couplings outlast the equipment 
they connect. Fast’s still maintains its original design, 
without basic change or sacrifice in size or materials. 


Don’t take chances. Whether your application calls for 
special or standard couplings, specify Fast’s. For full in- 
formation and specifications, write for your copy of 
Fast’s free catalog today! 


fal COUPON TODAY FOR FREE CATALOG! 


KOPPERS CO., INC., Fast’s Coupling Dept., 

342 Scott St., Baltimore 3, Md. 

Gentlemen: Send me Fast’s Catalog which gives detailed descriptions, en- 
gineering drawings, capacity tables and photographs. 
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... IN ENGINEERING AND RESEARCH 


Soft Lenses Polished with Barber-Shop Technique 


Soap suds produced by a barber-shop lather dispenser are the only satis- 
factory polish for soft lenses of the kind which transmit invisible light 
and heat rays. Conventional grinding techniques, using even the finest of 
abrasive powders, leave heavy scratches on these heavy-metal halide 
crystals. But soap suds containing garnet or aluminum-oxide powders do 
a fine job, according to the Naval Research Laboratory. Not only does 
the lather float away particles which might scratch the crystals, but also 
seems to have a polishing effect of its own. 


Fluorochemicals To Do "Impossible" Jobs 


Having high resistance to heat, acid formation and corrosion, fluorochem- 
icals are expected by R. P. Carlton, president of Minnesota Mining & Manu- 
facturing Co., to handle many tough or previously impossible jobs. One of 
the major obstacles in developing new uses has been the difficulty of man- 
ufacturing fluorochemicals—since free fluorine, which is extremely danger- 
ous, must be handled at some stage in production. A new semicommercial 
process overcomes this difficulty by producing fluorocarbons from hydrogen 
fluoride. 


Pilot Trainer Simulates Two Planes in Flight 


Without even leaving the ground, F-86D Sabre jet pilots will now be able 
to bag an enemy plane approaching at the speed of sound. Containing 
over 100,000 parts, 1152 electronic tubes and 60 miles of wiring, a new 
trainer built by the Engineering and Research Corp. is the first to simulate 
two planes in flight. A battery of analogue computers automatically 
changes the cockpit instrument readings to conform to simulated flight 
conditions, and if the pilot makes a mistake its effect will automatically 
carry through, even to the extent of “crashing” the plane. 


Canned Foods Inspected with X-Rays 


Able to inspect 576,000 cans per day for food level, a new General Electric 
detector sends a tiny beam of X-rays through the cans as they pass on 4 
conveyor belt. A crystal detector measures variations in X-ray absorp- 
tion caused by the level of food and either passes the can or removes it. 


Nylon Improves Battle Helmets 


If Army Quartermaster field tests work out, the WACs may not be the 
only ones to receive government-issue nylons. A new laminated-nylon 
helmet, worn under an aluminum shell, is reported to have greater resis- 
tance to missiles than present steel helmets. Body armor also being tested 
includes a suit of pressed-nylon fabric layers and a cotton jacket with 
front and back pockets containing laminated glass-fiber and plastic panels. 


Graphical Differentiation . . . with a Mirror T 
A clever trick described by J. M. Ramrath of Allis-Chalmers‘for evaluat- 

ing slope of nonlinear curves is the use of an upright steel straightedge D 

M. 
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new automatic clutch 
employing GRAMIX parts 
transmits power smoothly 
for a wide variety of jobs 



































tyge R clutch manufactured by 
mercury clutch division gets 
best results with thirteen 


GRAMIKX .... 


There are twelve Gramix actuating wedges as 

well as the one main Gramix bearing in the 

new Type “R” automatic clutch manufactured 

by the Mercury Clutch Division of Automatic Steel 
Products, Inc. of Canton, Ohio. These clutches 

are designed for use on both electric motors and 
gasoline engines and allow the power source to 
reach operating speed before the load is auto- 
matically applied. The load is then applied smoothly 
while the power source operates at an efficient speed. 
After the load is accelerated, power is transmitted at 
100% efficiency. Mercury Clutches have a great 
many uses, a few of which are illustrated above. © 
Gramix is proving ideal not only for clutches but 
for thousands of other parts in hundreds of products. 
Gramix powdered metal parts can be die-pressed 

in relatively intricate shapes to tolerances 

within .0005”. Gramix parts are oil im- 

pregnated for self lubrication. They’re tough, 

strong and relatively light in weight. Because 

they require little or no machining, Gramix 

parts cost considerably less than identical, 

machined parts. 

To determine whether Gramix can help cut 

your costs and improve the performance 

of your product, write today to: 85 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 
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polished to a mirror finish. The mirror is placed approximately normal 
to the curve, then rotated until the mirror image appears to be a perfectly 
smooth continuation of the real curve. The straightedge then represents 
a line normal to the curve at the selected point; its perpendicular is the 
instantaneous slope. Ordinary glass mirrors, having their reflecting sur- 
faces on the rear, cannot be used because of the parallax error introduced 
by the thickness of the glass. 


Electric Current Generated by Atomic Battery 


An atomic battery developed by the Ohmart Corp. represents the first 
practical method of converting radioactive energy direct to electrical 
energy. The cell, when subjected to gamma-ray radiation, produces enough 
current to run a small “gnat-power” motor, but its main use will be in 
instruments. Chief virtue is that a cell plus one vacuum tube can replace 
an instrument requiring twenty to thirty vacuum tubes. 


... IN GOVERNMENT AND INDUSTRY 


Materials Demand Near Peak 


Demand for materials will probably hit its highest peak during the first 
quarter of 1952, according to Charles E. Wilson, Defense Mobilization 
Director. By the third quarter, currently expanding production facilities 
should begin to ease the situation. Crucial factor causing the first-quarter 
squeeze, especially in metals, is an unusually heavy demand by the mili- 
tary. A summary of the current materials situation is presented on Page 
210 in this issue. 


Defense Production Rate To Increase 


Deliveries of military goods during the July-September quarter of 1951 are 
estimated at more than $5 billion. This total is one-third more than the 
preceding quarter, and more than four times last year’s rate. Within a 
year, as industry emerges from its present tooling-up phase to full volume 
output, production is expected to double, reaching $10 to $11 billion per 
quarter. This rate of expansion should be attained without causing serious 
shortages of consumer goods, except those requiring critical metals. 


Machine Tool Output Lags 


Although output of machine tools has increased steadily during the past 
year, the backlog of orders increased even more. The most serious short: 
age will probably occur in late 1952 or early 1953, according to NPA, with 
production catching up with demand after that date. Lack of manpower 
and steel is responsible for most of the trouble. An unwillingness to over- 
expand production facilities, understandable in the light of the “boom-and- 
bust” experience of machine-tool builders after World War II, has con- 
tributed. To take up the slack, builders of less-essential machines have 
been urged by the government to convert partly to machine tools. 


Component Shortages Grow 


Already buried under stacks of orders, many parts suppliers are feeling 
the increased pressure of materials shortages. Manufacturers of plain 
bearings report that a critical shortage may develop unless they receive 
assistance in obtaining lead. Demand for valves and valve fittings is 
greater than present production, with manufacturers drawing on dwindling 
stocks of raw materials to turn out present orders. Timing device manu- 
facturers are suffering from a secondary effect, that of holding skilled 
workmen in the face of low production caused by reduced materials allo- 
cations. And pump motor output, even though high, will be hard-pressed 
to keep up with the demand, especially in large sizes. 


1 
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Possibilities Unlimited 


i. @ HEN a famous steamship company announced plans to build two 
' transatlantic liners some years ago it was stated that they would be 

’ the smallest, slowest craft that could maintain a weekly schedule with 
only two ships. Known today as the two Queens, these ships turned out to be 
the largest, fastest passenger liners in the world. There is no paradox here. 
Detailed cost studies showed that the ships as designed actually are the smallest 
and slowest that will satisfactorily perform their particular task. 

It can be said, too, that the best design of any machine or appliance is the 
simplest that will do the job, simplicity implying few parts of minimum com- 
plexity, as well as ease of manufacture, assembly and maintenance. If the 
machine happens to be a modern office calculator, or an automatic transmis- 
sion, or an aircraft engine, the design may appear complex yet still be the 
simplest that will do the job. Simplicity is relative, like size and performance 
of a ship. 

With an understanding of what simplicity means in a particular type of 
machine, how can the designer be sure of attaining the best practical level of 
simplicity? There is only one answer: By exploring all possible alternate de- 
signs. Then for each alternate the proposed materials and processes, and their 
probable effects on performance and cost, can be compared. 

Time thus spent in analyzirg alternate designs can pay off in a big way. 
In the example of the office calculator discussed in this month’s lead article, 
cost savings as high as fifty per cent are being realized. The essential in- 
gredient for success such as this is an insatiable curiosity on the part of the 
explorer and a refusal to leave any stones unturned. 

Possibilities are still unlimited in the field of engineering design. The 
major deterrent is the human tendency to employ only surefire, trusted design 
procedures. Such ultraconservatism may mean bypassing less obvious but po- 
tentially superior designs. 

Need for rock-bottom simplicity and cost has never been greater. Added 
to the usual factor of competition is the increasingly urgent need for conserva- 
tion—conservation of materials, of manpower, of tools. The key lies in the 
hands of the design engineer; no one else has a better perspective. 
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. » « through design simplification 


By Walter E. Mathi 


Development Engineer 
Marchant Calculating Machine Co. 
Oakland, California 


N THE manufacture of competitive commodities, 
I design for maximum simplicity and low-cost pro- 

duction is becoming more important than ever in 
view of rising labor, material and burden costs. This 
calls for more alert engineering to avoid designs 
which cannot be manufactured economically under 
present conditions. These circumstances make it im- 
perative that new as well as existing designs be 
carefully examined from the production point of view. 
Nothing should be overlooked that could possibly 
contribute towards reduction in manufacturing costs 
if practical and if no sacrifice is made in quality. 

Nearly all designs may be simplified without af- 
fecting their functions. Sometimes these simplifica- 
tions are of only a minor nature and concern unit 
parts. In other instances more extensive reductions 
in cost may be effected by a complete redesign of an 
operating mechanism. This applies particularly to 
designs produced on limited time schedules. Engi- 
neers are often required to finish their respective de- 
signs in the shortest possible time and, while provid- 
ing for safe and efficient performance to the best of 
their ability, they may neglect to consider those 
points which facilitate mass production. 

The most obvious economies are sometimes pur- 
posely avoided in favor of more costly conventional 
designs since limited time does not always permit 
the testing of untried ideas. This is often true of 
the mechanisms in business machines which use a 
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relatively large number. of parts. Substantial sav- 
ings can often be made by redesigning units and in- 
dividual parts so as to better adapt them to mass- 
production techniques utilizing punch presses and 
automatic screw machines to a maximum. Such 
equipment requires less machine time and labor cost 
than milling machines, grinders, lathes, etc. 

Manufacturing of business equipment requires 4 
large investment in tooling and machinery which 
must be operated and maintained by an extensive 
staff. Each flat part usually requires several dif- 
ferent tools including blank, pierce, form, shave, trim, 
and reset dies. In addition, many special ges and 
adjustment fixtures are needed for inspection and 
assembly. Since the product may conta'' several 
hundred or even several thousand different ‘iat parts 
each of which requires a number of tools t« perform 
the steps required in its fabrication, it is \pparenmt 
that a considerable number of operations go into the 
manufacture of a calculator or a comparabl machine. 

To minimize the number of operations requires 
alertness on the part of engineering and m ufactur- 
ing staffs. The manufacturing divisions can help 
duce the number of these operations by unproving 
their various production processes while er gineering 
can effectively do so by simplifying desig» '2 three 
ways: 

1. Reduce the number of parts without 

to the final product 
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‘actur- 2. Redesign parts to reduce the number of shop tooling should pay for itself in a comparatively short 

elp 1 operations time—from six months to a year is the generally 
roving 3. Redesign parts to reduce machine time and ma- acceptable standard—and new parts should be as in- 

eerilg terial required without necessarily reducing the terchangeable as possible in models already in the 
three number of shop operations. field. A typical illustration of the first type of sim- 


plification by nonfunctional redesign is the multiplier 
key section used in a Marchant calculating machine 
shown prior to redesign in Fig. 1 and after redesign 


ot i REDUCING NUMBER OF ParTs: Any redesign hav- 
rime ing simplification as a purpose must meet eertain re- 
quirements in order to be economically sound. New 
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in Fig. 2. The original multiplier key section, Fig. 1 
is equipped with nine interlocks pivoted to the key 
section frame by studs riveted under flush. These 
interlocks prevent inadvertent simultaneous depres- 
sion of adjacent keys so as to prevent operation of 
the machine if in depressing one key the operator 
partially depresses the adjacent key. When a mul- 
tiplier key is depressed, the associated interlock is 
engaged by the key stem and is rocked counter clock- 
wise. Each of the two opposite tails of such an inter- 
lock rocks the adjacent interlocks, which in turn en- 
gage under the shoulders of their respective key 
stems and positively lock these two keys against de- 
pression. 

Shown in Fig. 2 is the simplified form having as 
an interlock, only a single slide bar guided within 
the key frame by two studs shouldered for appro- 
priate lateral and longitudinal guidance. A clip on 
the left stud retains the bar within the key frame 
prior to assembly of key stems and prevents the 
lateral tipping of the bar when a downward force is 
applied. Depression of odd numbered keys cams the 
interlock bar in a direction opposite to that of even 
numbered keys; hence depression of two adjacent 
keys is impossible. While camming or sliding move- 
ment is generally not as satisfactory as rocking ac- 
tion, due to the greater friction involved, no increase 
in key load is detectable in this instance. 

As can be seen from a comparison of Figs. 1 and 
2, the new design eliminates nine interlocks, nine 


spacers, and nine studs, or a total of 27 parts from 


the original multiplier key section. Four new part; 
are added by the new design: the sliding interlock 
ing bar, two guide studs, and one spacing clip. Th: 
process sheet, Fig. 3, shows that the new :nultiplie 
key interlocking system results in a net saving of 
forty-nine shop operations. Forty-five of these ar 
of the type requiring individual handling either by 
man or machine. The remaining four eliminated are 
bulk operations in which a large quantity of part: 
are handled simultaneously. Simplification through 
redesign thus reduces cost by more than 50 per cent, 


Requirements For Economical Design 


The following design requirements should be ob- 
served in order to design components for most eco- 
nomical production. These are: (1) A flat part 
should have as few forms and the most liberal dimen- 
sional tolerances as is practicable; (2) the design 
should allow sufficient stock around apertures to pre- 
vent dishing and facilitate tooling, particularly where 
several stages of operations take place such as in 
progressive dies or where all stages of operations are 
completed in one stroke such as in compound dies; 
(3) parts should be of minimum practicable stock 
thicknesses to facilitate tooling, as well as to extend 
the life of the tool and possibly make secondary op- 
erations such as shaving unnecessary; (4) design of 
round parts to be produced on screw machines should 


Fig. 4—Old (left) and new (right) designs of clutch key shift pin for calculator 
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ts fron preferably be such that all screw machine operations 
W partslan be completed in one setup. Secondary operations 
terlock@ are costly and sometimes result in less accurate parts. 


- The REDUCING NUMBER OF OPERATIONS PER PART: The 
— leg dutch key shift pin shown in Fig. 4 is an example of 
is “@ wdesign for lower cost production through reduced 
— “ sop operations and machine time. This shift pin 
‘§ wts the counter dial drive in the Marchant calculator 
ted are -a rai : : ‘ 
pert to positive or negative driving direction depending 
hrough om the type of calculation to be made. The actual 
vine shifting of this pin is accomplished by a lateral cam- 
‘ning lever which is shown in engagement with the 
annular groove provided in the new shift pin design. 
This camming lever is shown held in a middle posi- 
tion in which the counter dials are driven in a nega- 
tive direction. When adjusted to either of its two 





be ob- 


‘ ©COM ond positions this cam lever serves to locate the pin 
_PaTUl for a positive direction drive. 

limen- 

design > — 

oaee Slow Operations Eliminated 

ve The original pin was equipped with a milled cam- 


ning slot which, as will be noticed from the fragmen- 
tary enlarged view, requires three separate milling 
erations. The new construction eliminates these 
atirely and replaces them by a simple annular groove 
ait on a screw machine. The simplified design of 
his shift pin is ideally adapted for screw machine 
production because it requires no secondary machin- 
ng operations. Savings in labor and machine time 


ns are 
dies; 
stock 
xtend 


y Op- 












amount to 80 per cent of original cost, as may be seen 
by comparing the old and new process sheets for this 
part, Fig. 5. 


REDUCING TIME PER OPERATION: The third type of 
simplification concerns the redesign of individual 
parts to reduce machine time, man hours, and mate- 
rial without necessarily reducing shop operations. 
The new three-piece design of the reverse double 
idler gear illustrated in Fig. 6 requires a total of 25 
shop operations as compared with six shop operations 
for the original screw machine one-piece construc- 
tion. However, the cost of the 25 operations is less 
than that of the original one-piece construction which 
required roughing out on the screw machine followed 
by hobbing of the gear teeth on an arbor able to ac- 
commodate only two units at one time. 

A three-piece assembly comprising a keyed hub and 
two separate gear blanks was at first attempted but 
proved unsatisfactory due to slack developed between 
the milled key slots in the hub and the keys of the 
two gears, in spite of use of a press fit at assembly. 
Soon after operation in an experimental machine this 
slack caused the two gears to lose their angular re- 
lationship to each other with consequent failure of 
the reverse mechanism. Since the relationship of 
the two gears must not vary more than one degree 
in order to maintain proper timing of the reverse 
drive with other gears, the original one-piece con- 
struction offered the most reliable and quickest 
answer to this problem. However, as mentioned, the 
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cost was great due to the excessive screw machine 
and gear hobbing time required. Waste of material 
was also a costly disadvantage. 


Staking Provides Answer 


It was found that if these assembled idlers were 
staked in the keys to a depth of 0.016 to 0.020-inch, 
Fig. 6, the keys would expand sufficiently in the key 
slots of the hubs to provide an absolutely tight as- 
sembly. Extensive endurance tests proved this 
method to be highly satisfactory. This type of as- 
sembly reduced costs by nearly 65 per cent of that 
of the original one-piece construction despite the ad- 
ditional shop operations. The cost saving in this in- 
stance was accomplished by reduction in machine 
time, man hours, and material, Fig. 7. 

The steps of simplification set forth herein may be 
successfully applied to numerous mechanisms. It is 
suggested that those in charge of production design 


examine the factory cost, rework and salvave data 
sheets on individual parts and assemblies, as it jg 
often possible to reduce costs by a redesign which 
takes full advantage of available mass-production 
equipment and minimizes machine time and skilled 
man hours. Operations such as milling, hobbing 
welding, etc., should be avoided in preference to the 
high-speed press, screw machine, and bulk operations 
which eliminate excessive handling. The result wil] 
be lower manufacturing cost as well as savings in 
many other more or less indirect ways such as tool 
upkeep. It should also be remembered that fewer 
parts mean fewer handling operations, thus favorably 
affecting stores, inspections, and service. The cost 
savings will even extend into production control, fac- 
tory cost accounting, etc. In conclusion, considering 
scarcity of materials and other restrictions, it may be 
stated that simplification for the purpose of more 
economical mass production is a timely subject for 
consideration by every manufacturer. 
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Internal cooling of large turbine generators 
vith hydrogen will make possible capacity increases 
of 50 per cent and conservation of two critical ma- 
terials, copper and steel. The new cooling technique 
onsists of blowing hydrogen gas at high velocity 
through specially constructed hollow windings as 
shown in the cutaway view of a rotor below, bringing 
the cooling medium in direct contact with the copper 
in which the heat is generated. 

Since this cooling method reduces the heat flow 
through the coil insulation, the temperature of the 
wils is determined by the temperature of the hydro- 
gen gas and the heat transfer coefficient from the 
wpper to the hydrogen. Thus it will be possible 
0 pass more current through a given coil size be- 
tause the additional heat can be dissipated quickly. 
Even though higher current densities in the copper 
reduce its efficiency, this loss is more than offset 
by the reduction of rotor surface losses and frictional 
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losses in the bearings resulting from the smaller rotor. 

Path of the hydrogen flowing through the rotor 
conductors is shown in the cutaway for a particular 
type of construction. The set of curves below show 
how hollow-rotor cooling increases the output rating 
of a generator compared with conventional designs. 
Also shown is anticipated rating for cooling both the 
rotor and stator. Two generators with internally cooled 
rotors are now being built by Westinghouse Electric 
Corp. and one with both rotor and stator cooling is 
being designed and will be tested in 1952. 
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Crystal clutch, shown above with its cover plate 
removed, has an exceptional speed of response and 
requires almost negligible control current. Developed 
at the National Bureau of Standards for use in high- 
speed computers, the novel clutch employs three piezo- 
electric crystal elements. When direct-current volt- 
age is applied to these crystals, they bend and press 
the output disk against the rotating input disk. No 
current -flows,-other than insulation leakage, after 
the applied voltage has charged the capacity of the 
crystals, creating no magnetic field. 

In this development model, the output shaft de- 
livers useful torque in about 0.2-millisecond after 
voltage is applied. Output torque is approximately 
21 oz-in. for 500-volt excitation. Disengagement drag 












or no-voltage torque, however, is 7.5 oz-in. 


The output disk is located between two rotating 


members—a thin flexible crystal pressure plate and 
a heavier mounting plate or input disk. Three crystal 
elements are spaced at 120-degree intervals. Applied 
voltage causes the crystals to press against the pres- 
sure plate at a radius of 1.5 inches, pinching the out- 
put disk between the pressure plate and the input 
disk. Speed of response of the clutch is related to 
the inertia and loading of the output system, avail- 
able torque, distance the pressure plate must move, 
and the resonant frequency of the crystal. Since 
thicker crystals increase resonant frequency but de- 


crease sensitivity, design dimensions are a matter 
of compromise and judgment. 

Uniform weight of p«per- 

board, produced at the Fib: hoard 

Products Corp., is being maintained 

with the aid of a beta-ra: gage, 

the measuring head of which 3s 

illustrated at left. This gaze, de 

signed by General Electric, cords 

the varying amounts of be'«-rays 

absorbed by the board as i! })as8es 

through the head of this » con 

tacting device. Amount of ti rays 

absorbed varies with the weight of 

the board. Variations as slizit as 

one per cent in the weight Pp: unit 

are automatically indicate: and 

recorded. Speed, consistency 

rial have 


temperature of the mate 
no effect upon the gage reading: 
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Various styling modifications, by 
amploying a basic module, achieve the 
sppearance of several diverse designs 
for the radio cabinets, shown above. 
Utilizing the same rectagular case, eight 
lifferent cabinets may be developed 
through interchanging dials, knobs, 
yeaker panels and other extraneous 
jarts. Developed by the chemical divi- 
tion of General Electric Co., the radio 
may be placed in a horizontal or vertical 
position to give the appearance of en- 
tirely different cabinets. 


Automatic transfer mechanisms 
between units, right, in a battery of 
machines eliminate all handling between 
machines, requiring only loading the 
first and unloading the last. These gear 
shaving machines, built by National 
Broach and Machine Co., are arranged 
so that no appreciable time is lost due 
to differences in machine cutting time. 
Although all machines are synchronized, 
each is individually controlled and may 
be operated individually whenever de- 
sired. 

Principal elements of this simplified 
loader include a loading magazine hav- 
Ing gravity feed and a sizing gage, an 
intermediate feeder slide and an incline 
discharge. The sketch, right, shows the 
work loading and unloading device for each machine. 
At the completion of a cutting cycle, the cutter stops 
and the pneumatically operated tailstock retracts to 
strip the workpiece and place it on the unloading 
finger of the feeder slide. Loading and unloading 
arms are connected by a link so that both units are 
moved simultaneously in the same direction by the 
loading air cylinder. When the loading cylinder raises 
the loading arm into position, a spring in the loading 
arm exerts sufficient force to hold the work. 

Work to be processed rolls down the loading chute 
for the next machine and is positioned against a hinged 
‘pring stop which is mounted on the front cover of 
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the chute, not shown in the sketch. This stop holds 
the work for loading and releases it when the greater 
force of the gripping finger on the loading arm forces 
the stop to swing away. The unloading chute of the 
last machine stores the completed parts until they 
are removed. If the chute becomes completely filled, 
a limit switch stops the machine until the chute is 
cleared. 


Photoelectric control maintains constant tem- 
perature of workpieces during delicate brazing oper- 
ations in the induction heater illustrated below. This 
control system compares radiation from the work 
with that of a standard lamp, controlling the power 
fed to the work by the induction heater. Developed 
by the Bell Telephone Laboratories, the system util- 
izes a spinning slotted disk to switch the photo- 
tube view alternately between the lamp and work for 
comparison, as shown in the schematic scketch below. 
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As a disk slot scans across the two stationary slots, 
the successive positions of the slot produce a waye 
shape of the incident light om the phototube. When 
the work and standard lamp radiations are equal, 
constant illumination pulses are received by the tube 
and the control system modifies the current fed by 
the induction heater to maintain this balance during 
the brazing cycle. The photoelectric control unit, 
shown in the closeup view below, is mounted in a 
light-tight box, painted black inside to exclude extra- 
neous light. 

This control system thas several advantages: The 
spectral character of the radiation from the work and 
the response characteristic of the phototube are 
closely alike; operating a standard lamp at the same 
color as the work makes the system independent of 
color sensitivity variations in the tube; variation of 
the radiation with the fourth power of the temper- 
ature aids control accuracy; and illumination of ap- 
proximately the same portion of the tube cathode 
by both sources makes the control largely indepen- 
dent of tube changes. 

In this system, the disk rotates at 1800 rpm, giving 
a frequency of 600 cycles per second from twenty 
slots. To produce a reference wave for performing 
the switching functions in the electrical circuit, a 
second tube and light source utilize another portion 
of the disk in a separated compartment. 
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SECRECY or PATENT? 


Which shall the inventor choose? He 
cannot have both under U. S. patent law 
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PP iorent law provides that any person who has 
invented a new and useful machine may apply 

for a patent if the machine has not been “in 
mblic use or on sale in this country for more than 
ae year prior to his application.” 

A few years ago the Federal Court of Appeals had 
tfore it an action by the Cincinnati Chemical Works 
Wolving the validity of patents relating to a rod 
ull, a revolving drum within which metal balls or 
ars effected a pulverization. The mill had been in- 
ented and put in operation in 1938 and a patent 
yf g ued seven or eight years later. When the chem- 

tal company began using this apparatus the inventor 
lemanded that they pay for its use. The company 
‘ontended that the machine had been in public use 
lr more than a year before the patent application 
lad been filed and that the patent was void. 

Concerning the effect of delay on the validity of 
he patent, the federal court said that the inventor’s 
tight to the patent is conditioned upon his refraining 
from exploiting his discovery competitively after the 
avention is ready for patenting. While the statute 
lows a limited period (at present one year) for 
Preparation of his application, if he goes beyond 





“|. . the inventor's right to patent is conditioned upon his refraining from 
exploiting his discovery competitively after the invention is ready . . . 


ee. 
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that period of preparation he forfeits his rights. 

If the mill designed by the inventor had been 
maintained in secrecy for a substantial period no 
valid patent could subsequently be granted, for the 
right to secrecy and to a patent monopoly are in- 
consistent. Both cannot be asserted with respect to 
the same machine. This is based upon the ground 
that an inventor may not extend his monopoly beyond 
the statutory period by keeping his invention secret. 

A previous decision made by that court in 1946 
was adopted here as authority. This court had said, 
“Tt is a condition upon an inventor’s right to a patent 
that he shall not exploit his discovery competitively 
after it is ready for patenting; he must content him- 
self with either secrecy or legal monopoly.” It is 
true that for a limited period of two years he was 
allowed to do so, possibly in order to give him time 
to prepare an application; and even that has been 
reduced recently to one year. But if he goes beyond 
that period of preparation he forfeits his right regard- 
less of how little the public may have learned of the 
invention. 

Patent application for the rod mill was filed on 
August 6, 1942. From March, 1940, to August, 1941, 
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sixty-six commercial orders had been filled using this 
process. Although the invention had been carefully 
guarded as a secret it had nevertheless been employed, 
not for experimental, but entirely for commercial 
purposes. 

The right to a patent had been forfeited by this 
delay and the public exploitation of the invention. 
“The inventor may continue for more than a year to 
practice his invention for his private purposes or his 
own enjoyment and later patent it,” added the court, 
“but that is properly construed not an exception to 


. . « he must content himself with either se- 
crecy or legal monopoly .. .” 


the doctrine but that he is not then making use of 
his secret to gain a competitive advantage over 
others.” 

The litigation over a patent issued in 1818 served 
to establish these provisions of the patent law that 
deprive an inventor of his right to a patent when by 
the exploitation of his discovery under the protection 
of secrecy he seeks to overcome the seventeen year 
limitation to his patent monopoly. 

The invention here was a hose so made that the 
joints were as capable as any other part in resisting 
pressure. Between the date the invention was per- 
fected and the date the patent application was filed 
approximately 13,000 feet of this hose had been manu- 
factured and sold by the inventor. 

“If the inventor should be permitted to hold back 
from the knowledge of the public the secrets of his 
invention,” said the United States Supreme Court of 
this provision of the patent law, “if he should for 
a long period of years retain the monopoly and sell 
his invention publicly and thus gather the whole 
profits of it, relying upon his superior skill and knowl- 
edge of the structure, then and then only, when the 


“... the inventor may continue for more than 
a year fo practice his invention for his private 
purposes...” 


danger of competition should force him to secure the 
exclusive right, he should be allowed to take out a 
patent and by so doing exclude the public from any 
further use during the life of the patent, it would 
materially retard the progress of science and the use- 
ful arts and give a premium to those who should be 
least prompted to communicate their discoveries.” 
This limitation of one year in the filing of a patent 
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application applies as well when a printed publica 
tion has carried a description of the patent as whe 
it has been in public use or the invention or j 
products have been the subject of a commercial gale 
The inventor must choose for the protection of hj 
discovery either secrecy or the patent law. He can 
not have both. 

In 1903 George A. Macbeth perfected a process fox 

























the making of illuminating glass, which he held @ T! 
secret until ten years later when a patent application & « 
for this invention was filed. Three years before this 
application was made, however, an employee of the 
inventor disclosed this process to a competitor. Thal 
competitor too, held the process a secret althoughll| 
the products of the process were marketed in tha) “ 
usual course of trade. tl 
A few years after the patent had been issued) 5 
Macbeth sought to enjoin an infringement by the a 
General Electric Company. Here, said the court ing) 
denying the injunction application, was not a delayg) 
occasioned by sickness or by the poverty of the in nig 
ventor. He did not withhold his application for the 
purpose of perfecting the invention. Instead, we have ty 
many years of delay after the invention was per-§ wn; 
fected, coupled with a continued and extensive use™ 4, 
by the public for commercial purposes. ie ] 
’ rot 
ver 
fice! 
pate 
“ .. if the inventor should be permitted to hold yet 
... the secrets of his invention ...and sell his inti 
invention publicly . . . then competition force § not 
him to patent . . . it would materially retard bs 
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the progress of science .. .” 





A famous case of another too long delayed patent 





application involved an invention relating to the T 
rifling of cannon, of a William E. Woodbridge, in by 
the middle of the last century. In 1852 Woodbridge, ‘or 
who was skilled in the science of projectiles, applied] ™ | 
for the patent of an invention “applying to projectiles 

to be fired from a rifled gun for the purpose of giving) 
to the projectile a rifled motion.” His application wasgj |” 
allowed. The following month Woodbridge wrote them | 
Patent Commissioner, “I was informed in answer to 

my inquiry that upon the issue or order to issue of ; 
a patent it may be filed in the secret archives of your ‘ 
office (at the risk of the patentee) for sucht time as i 
he may desire. I wish to avail myself of this privilege 
when my patent may issue, in order that my ability | 
to take out a patent in a foreign country may not be 
affected by the publication of the invention.” 

The Patent Office replied that a patent had been of ( 
ordered to issue on Woodbridge’s application and that vide 
in accordance with his request the papers were file fied 
among the secret archives of the office subject to his don 
directions as to the time of issuing the patent. me or | 
ing was done either by Woodbridge or tie Paten 7 
Office from 1852 until December 31, 1861. the iny 


meantime the impending storm of the Civil WaT ests 
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blica.4 tad broken and patents for the rifling of cannon had 
whem uken on a value they had not possessed nine and a 
or ita lalf years before. 
| sale™f On that date Woodbridge wrote the Commissioner 
of hig Patents calling his attention to this 1852 patent. 
. cana ‘I have allowed it to remain until the present time, 
it being only lately that any immediate opportunity 
ss fom of rendering it pecuniarily valuable has occurred.” 
eld a The reply of the Patent Office that the patent would 
ation te ordered to issue was followed three weeks later 
> this 
f the 
Them | 
ough 
| thai! “... an application for a patent through which 
the inventor deliberately postpones . . . the 
sued beginning of the term of his monopoly .. . is 


a _ an evasion of the statute .. . 
if 

lela 
e in 
the 
have 
per- 
use 


ty a second letter that the length of time this in- 
rntion had been allowed to slumber was a bar to 
he issuance of the patent; that for nearly ten years 
te had suffered his application to remain locked up 
ot merely beyond the reach of the public but beyond 
wen the cognizance of the examiners and other of- 
licers of the department; that in the meantime many 
patents had been issued for the same invention and 
yet his sole reason for this delay and silence was that 
mtil recently he had supposed the invention would 
not prove remunerative. 

This rejection of the application was appealed to 
‘he Board of Examiners. On adverse decision by that 
vody, a further appeal was made to the Commissioner 
of Patents who sustained the rejection of the applica- 
tion and in 1880 the controversy came before the 
United States Supreme Court for decision, which 
ents “ffirmed the previous rulings. 
the™ Twenty years later Congress passed a special act 
inf °y which this Woodbridge claim for compensation 
ge, from the United States for the use of his invention 
jed™j the rifling of cannon, was referred to the Court 
les 


—_—_- Fre ee 


tom | “... it was the legislative intent that the term 
of | should run from the date of issue . . . at the 


a 


ur | end of that time the public .. . freely use the 

as) invention . . .” 

gem | 
i 


7 of Claims. The act, however, carried the clause, “Pro- 
- beg however, that the said court shall first be satis- 
. led that the said Woodbridge did not forfeit or aban- 


don his right to a patent by publication, delay, laches 

or otherwise,” 

oo decision of the Court of Claims, adverse to the 
ventor, was appealed by the representatives of his 

estate, to the United States Supreme Court. Sustain- 
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ing the decision of the Court of Claims, that court 
in conclusion summarized this law in relation to the 
delay in the filing of patent applications and the con- 
sequent forfeiture of the right to a patent. 

“It was the legislative intent that the term should 
run from the date of the issue of the patent and that 
at the end of that time the public might derive from 
the full specifications required in the application ac- 
companying the patent, knowledge sufficient to enable 
it freely to make use of the invention. It is true 
that a patentee is not obliged either to make use or 
vend his invention during the period of his monopoly. 
Congress relies, for the public benefit to be derived 
from the invention during the monopoly, on the na- 
tural motive for gain in the patentee, to exploit his 
invention and to make use and vend it or its products 
or to permit others to do so for profit. The im- 
portance in working out the purpose of Congress of 
keeping the inventor’s monopoly within the term for 
which the patent is granted, is thus shown to be 
capital. An application for a patent through which 
the inventor deliberately and without excuse, post- 
pones beyond the date of the actual invention, the 
beginning of the term of his monopoly and thus 
puts off the free public enjoyment of the useful in- 
vention, is an evasion of the statute and defeats its 
beneficient aim.” 
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Largest Atmosphere Generator 


OR the clean annealing of sheet steel in box type 

annealers, the largest atmosphere generating unit 
ever produced by Surface Combustion Corp., Toledo, 
O. is being delivered to Jones and Laughlin Steel Corp. 
Employing the partial combustion of natural gas, this 
unit will have a capacity of 35,000 cu ft of DX gas 
per hour. 


























Reducing Noise in Machines 


. . . how to measure and analyze sources to effect quiet operation 


N THE past decade, the control and reduction of 
industrial noise has been recognized as a serious 
problem. Some of the harmful effects of noise 

have been partially evaluated, while others remain 
unevaluated and controversial. Data are now becom- 
ing available on levels of noise which result in hearing 
impairment!, but the deleterious effects of noise on 
worker efficiency, fatigue, morale, and accident pre- 
vention, while admitted, are not fully understood. 
As these effects become known, management will 
necessarily consider noise control as seriously as it 
does other safety and morale problems. 

Noise control has so many aspects that the scope 
of this article will be limited to a discussion of the 
methods of measurement, analysis, and reduction of 
noise radiated to the air by machines, Fig. 1. Ma- 
chinery vibration problems are not included, except 
as such vibrations contribute to radiated sound. 

Any discussion of measurement of physical proper- 
ties of sound or noise must start with the perform- 
ance of the hearing mechanism, since this sensory 
‘Karl D. Kryter—‘‘The Effect of Noise on Man,’’ Journal of Speech 


and Hearing Disorders, Monograph Supplement No. 1, 1950, Interstate 
Printers and Publishers, Danville, Ill. 


system will perform the final evaluation of any noise 
reduction program. 

The human ear performs as a frequency analyzer, 
as an indicator of loudness, pitch, and timbre, and 
as a sound locator. The frequency range of normal 
hearing extends from about 20 to 18,000 cycles per 
second, a range of about 10 octaves. The range of 
sound pressures detectable by the ear is greater than 
a million to one, and under favorable circumstances 
sound pressures smaller than 10—!° atmospheres can 
be heard. 

Of the physical properties of sound evaluated by 
the ear, the only two which can be measured with 
relative ease by means of acoustical instruments are, 
sound pressure and frequency. Loudness of noise, 
as judged by the ear, depends on the sound pressure, 
but the relationship is not simple, for it depends 
also on the freqhency spectrum. Apparent pitch of 
a noise judged by the ear depends on the frequency 
spectrum but, in this case, the sound pressure also 
affects the subjective judgment. These facts point 
up the complex nature of the measurement problem 
and indicate the difficulties faced by instrument de- 


Fy 
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sgners in attempting to develop noise measuring 
equipment which yields data correlated with subjec- 
tve judgments by the ear. 

Relationship between sound-pressure level (cus- 
marily measured in decibels) and loudness (meas- 
wed in phons or sones) for sounds consisting of a 
ingle frequency is well known. The contours of equal 
madness shown in Fig. 2 demonstrate this relation- 
tip. A summary of the information contained in 
hese contours is as follows: For low sound-pressure 
bvels, a given loudness level requires much greater 
ound pressure at low and high frequencies than at 
frequencies around 1000 to 2000 cycles per second. 
for higher sound-pressure levels, the loudness level 
varies much less with frequency. In other words, 


the shape of the loudness level contours changes from 
concave upward to nearly flat as the loudness in- 
creases from 0 to 120 phons. 

Designers of sound-level meters have attempted 
to produce devices to indicate the loudness of steady 
sounds by providing three frequency response char- 
acteristics for the instrument corresponding to the 
40, 70, and 100 phon equal-loudness contours. The 
user then selects the frequency weighting network 
most suitable for the sound-pressure level being meas- 
ured and reads a “weighted sound-pressure level” 
on the output meter. While the sound-level meter is 
still the basic instrument for noise measurement, it 
is universally agreed that, except for measurement 
of single pure tones, results obtained from the weight- 
ed network are often considerably in error in 
representing numerically the loudness of a noise. The 
reason for this difference lies in the fact that for 
sounds consisting of many closely spaced or random 
frequency components the ear judges loudness in an 
even more complex manner than that described. No 
meter is yet available, therefore, which can provide 
a single number describing the loudness of all types 
of complex noises. 

Even though no satisfactory loudness meter exists, 
there are various satisfactory techniques for making 
quantitative measurement of airborne noise. The 
choice of the exact method depends on the character- 
istics of the noise to be measured, but in all cases 














ae 


the technique consists of some form of frequency 
analysis of the complex sound. 

Machinery noises may be classified generally as 
broad band in character (having many random fre- 
quency components) or as composed of frequency com- 
ponents which may or may not be harmonically re- 
lated. The noise of fans and blowers: is generally 
broad band, while gears, saws, and other machines 
have spectra containing discrete frequency peaks. 
The ear is usually a good judge of whether such 
peaks are present. 

The frequency analyzers commonly used in making 
noise measurements can be classed into three general 
groups: (1) constant band-width analyzers, (2) con- 
stant percentage band-width analyzers, and (3) broad- 
band analyzers. Of these, the first two are most 
useful in measurement of sounds having discrete fre- 
quency components, when more precise data on the 
relative height of such peaks is desired. The constant 
band-width type has the disadvantage that high- 
frequency components are difficult to measure unless 
they are extremely stable in frequency. 

For analysis of most machinery noise the broad- 
band analyzer, Fig. 3, has been widely accepted for 
several reasons. It is extremely simple to use and 
usually gives a sufficiently accurate representation of 
the frequency distribution of the noise energy. The 
widths of frequency bands commonly used are an 
octave or half octave. In the case of octave bands 
the ;upper cut-off frequency of each band is twice 
the lower cut-off frequency of the band. In half- 
octave band filters the ratio is 1.4. In both cases 
the filter bands are contiguous, so that the entire 
frequency range is covered. 

How frequency analysis of a noise yields a single 
number representing the loudness of the noise has 
not been discussed. Although such a number can 
be obtained by fairly straightforward calculation, 
the method has not yet come into general use and 
therefore is not presented here.? In most cases, ex- 
amination of the frequency analysis, bearing in mind 
the smaller contribution to loudness by very low 


* Beranek, Marshall, Cudworth, and Peterson — ‘‘Calculation and 
Measurement of the Loudness of Sounds,’’ Journal ofthe. Acoustical 
Society of America, Vol. 23, No. 3, May, 1951. 
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Eeree eRe «fe 


and very high frequencies at low and midd! sound- 


pressure levels, yields sufficient information ‘° guide 


the designer. 


EXCITATION Forces: Most of the excitins forces 
necessary for generation of noise can be -rouped 
into a few general classes: 

1. Frictional forces due to rubbing, sliding 0 

contact between machine members 

2. Impact forces in which machine members « 

suddenly with resulting change in direct: 
velocity of motion by one or both members 


rolling 
yntact 


on or 
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8. Vibratory forces in which rotating or vibrating 
members radiate sound 

4. Forces due to turbulence associated with high fluid 
Velocity in ducts, at fan blade tips or at grilles. 


First step in the reduction of noise is to determine 
What the exciting forces are and their relative im- 
portance. Reduction of the excitation force is the 
most direct method for reduction of noise output. 

In evaluating the relative importance of various 
*xcitation forces, the stethoscope, Fig. 4, and strobo- 
Scope are helpful. It is often helpful, if possible, to 
make measurements with various parts of the machine 
°perating independently, Fig. 5. In determining the 
*xeiting forces, one must exercise care not to be 
misled by secondary sources in which the excit- 
ing force is transmitted by varieus paths to some 
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other part of the machine which acts as radiator of 
the noise. 

If the sources of excitation forces can be deter- 
mined, all possible means of eliminating them should 
be considered. Substituting fiber gears where load 
conditions permit, dynamic balancing of rotating 
parts, redesigning impacting parts to incorporate 
the use of damping materials, and substituting fans 
or grille of improved design are examples of noise 
reduction by elimination of excitation forces. 


SouND RADIATION: Often the noise energy source 
is not the same part of the machine as the radiation 
source from which the sound reaches the air. It is 
necessary, therefore, to be familiar with the basic 
principles of sound radiation. Magnitude of the sound 
pressure radiated from a vibrating object depends, 
among other factors, on the motion of the object. 
The mechanical property of a machine part which 
resists this motion is known as its mechanical im- 
pedance, Z. The mathematical relationship between 
the displacement amplitude, A, of the part, its me- 
chanical impedance, and the exciting force F, is given 
by 

toe (1) 


where f is the excitation frequency in cycles per sec- 
ond. The mechanical impedance is given by 


a= R+4( 20pm - —). erie (2) 


where R is the mechanical damping, M is the mass of 
the moving parts, K is the stiffness acting to restore 
the part to a state of equilibrium and j is \/ —1, in- 
dicating that the mechanical impedance is a vector 
quantity. 

Equations 1 and 2 indicate that such a system will 
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Fig. 7—Sound flow diagram for a fluorescent ballast transformer. Sound levels in 
parenthesis are those for a transformer with poor potting; others are for good potting 


have minimum impedance and therefore maximum 

displacement amplitudes at a frequency such that 

the mass reactance is equal to the stiffness reactance. 

This frequency is known as the resonant frequency 
and is given by 

1 a. 

f canmest Lamtanel 


27 M 


One can decrease the displacement amplitude at 
a particular frequency by increasing the mechanical 
impedance. Equation 2 indicates that this can be 
done by increasing the mechanical damping or by 
changing the relationship between the mass and the 
stiffness. The latter method will change the resonant 
frequency but will not reduce the displacement ampli- 
tude at resonance, since the mass and stiffness re- 
actances cancel at that frequency. In actual vibration 
problems, noise radiating surfaces usually have many 
resonances which may be, but are not necessarily, 
harmonically related. 


(3) 


Effects of Surface Radiation 


Vibration amplitude is only one factor upon which 
radiation of sound from a vibrating surface depends. 
A second factor is the radiation resistance which the 
air presents to the vibrating surface. The acoustic 
power dissipated in the air is proportional to the 
radiation resistance existing at the surface. This re- 
sistance increases approximately as the square of 
the area of the surface. For a given exciting force 
the vibration amplitude is inversely proportional to 
the area, so that increasing the area of the radiating 
surface results in increased sound radiation. This 
principle is, of course, recognized by designers of 
musical instruments, who employ sounding boards 
to increase the radiating area. The same principle 
sometimes disappoints an engineer who, in attempting 
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to quiet a noisy machine, covers it with a housing, 
only to find the noise level increases after this treat- 
ment. 


SOUND-FLOW DIAGRAM: In a few sound producing 
devices, the vibrating sources and the radiation 
sources are the same. Much more frequently, how- 
ever, the sources are multiple, and transmission paths 
to radiating sources are complex. In such cases, a con- 
venient method of attacking the problem of noise 
reduction is by means of a “sound-flow diagram”. 
Such a diagram (1) identifies the exciting forces 
responsible for noise generation, (2) traces the paths 
of noise transmission to radiating surfaces, and, most 
important, (3) determines the relative contribution 
to the total noise by each radiation source. 

Sound-flow diagrams vary widely in complexity. 
To illustrate the method, a simple sound flow diagram 
for a hypothetical portable electric heater will be 
examined. The heater consists of a direct-drive elec- 
tric fan and electric heating element enclosed in 4 
sheet-metal housing with intake and discharg: grilles. 
The schematic diagram of Fig. 6 shows the result of 
a series of noise measurements on the unit and would 
be of great value in attempting to quiet the unit 
This diagrammatic example will be considere« in some 
detail to show its usefulness. 

Suppose that the noise output of the uni! operat 
ing in a quiet room is 65 db. (It would be sti!! better 
to express the noise output in loudness units deter 
mined from an octave-band frequency ana': sis.) A 
series of measurements determine the noise sources, 
transmission paths, radiating surfaces, and '¢ rela- 
tive importance of these factors. In this simple cas 
there are only two primary sources of noise—the 
turbulent air flow caused by the fan and the rotation: 
al motion of the fan motor. Referring to Fig. 6, fa 
blade noise, A, adds to the motor noise, B, and the Tf 
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sulting noise escapes through both intake and exhaust 
grilles. The airborne sound inside the housing is 
also coupled to the housing, C and D. 

Fan and motor vibrations are mechanically coupled 
to the housing through a motor support indicated 
by the solid line Z. This results in vibration of the 
housing and radiation of sound. In this case as is 
often true in air-flow systems, there are secondary 
sources of noise at both intake and outlet grilles be- 
cause of turbulent air flow across the grille surfaces. 

Suppose both inlet and outlet grilles are covered 
with heavy sheet metal, plywood, or other material 
whose sound transmission loss is considerably greater 
than that of the housing. Then the noise level be- 
comes 63 db, and this is attributed to sound radiated 
by the housing. Next, inlet and outlet noise are meas- 
ured separately. The fan and motor noise contribu- 
tion of each outlet can be determined by covering 
alternate grilles. The contribution of noise generated 
by the grilles can be determined by connecting a 
silencing duct to an outlet while making noise meas- 
urements at the other with and without the grille 
In place. 


Determining Quantitative Measurements 


Other experiments, such as measurements with 
the entire cover removed, can be performed to refine 
the accuracy of the data. The final result is a sound- 
flow diagram more or less complete with quantitative 
measurement of all components of the total noise. 
_ The analysis shows that noise radiated by the hous- 
Ing makes the greatest contribution. Reduction of this 
factor by a great amount, however, would result in a 
Rolse level not lower than 61 db (the sum of inlet 
a outlet noise). The noise generated at the in- 
et and outlet grilles contributes little to the noise. 
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However, if the fan and motor noise is quieted by 
as much as 6 db, the grille noise will become impor- 
tant. 

Discussion of the sound-flow diagram could be 
carried into considerably greater detail, but it is be- 
lieved that the general principles have been described 
sufficiently. One application to a noise analysis 
problem will serve better than extensive discussion 
to indicate its usefulness. 

Some examples of more complex sound-flow dia- 
grams which have resulted from actual noise reduc- 
tion problems are shown in Figs. 7 and 8. The princi- 
ples involved are identical to those previously de- 
scribed. Ingenuity and good judgment in choosing 
and performing experiments are essential to the suc- 
cessful use of this tool. 


TECHNIQUES FOR NOISE REDUCTION: After making 
a complete analysis of the exciting forces, transmis- 
sion paths, and radiation surfaces of the noise of a 
particular machine, the engineer is faced with the 
problem of making design changes which will result 
in reduced noise output. He must compromise often 
with factors of weight, space, maintenance, or eco- 
nomics. In many cases, however, practical solutions 
of surprising simplicity and practicality can be found. 
The methods and techniques for noise reduction must 
necessarily be discussed in general terms. Only a 
consideration of a particular problem will reveal the 
best method or combination of methods for achieving 
the desired quieting. 

It was shown earlier that increasing the mechan- 
ical resistance to vibration would reduce vibration 
amplitudes and noise radiation. This technique is 
particularly useful in reduction of noise due to fric- 
tional or impact forces. Typical examples of methods 
of increasing mechanical resistance are substitution 
of “dead” or nonmetallic parts where strength or 
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wear requirements permit, the use of laminated metal 
and fabric or other composite materials, and the use 
of adhesive deadening coatings. 

One of the best known and most successfully em- 
ployed methods of noise reduction is that of reducing 
the mechanical coupling between vibration sources and 
radiating surfaces. This is done by substitution of 
flexible or “soft” connecting members for rigid ones. 
Utilizing resilient mounts for rotating machinery is 
commonplace. Somewhat less frequently employed 
even though often equally successful, is the use of re- 
silient material between vibration sources and hoods, 
panels or other enclosures. The stiffness criterion 
for such decoupling is: The lowest vibration frequency 
which is to be isolated must be several times greater 
than the resonant frequency due to the stiffness of 
the isolator and the mass it supports. 

Often, it is practical to reduce the noise radiated 
by a machine by enclosing it in a housing which 
has appreciable sound attenuation. Several precau- 
tions must be observed, however, if good results are 
to be obtained. The sound attenuation for all but 
the lowest frequencies depends mainly on the mass 
of the material, so that extremely flimsy construction 
cannot be used. The housing must be continuous 
and impervious. If air intakes or other openings are 
required, silencers for these openings must be used 
if the housing is to be effective. Also, the housing 
must be mechanically decoupled from the vibrating 
machine. 

Coupling through the air path between the ma- 
chine and the housing may also be significant. Lining 


Fig. 9—Specially designed directional microphone for 
measuring the noise of a machine operating in the 
presence of ambient noise from other sources 


the housing with acoustical material or increasing 
the space between the machine and housing will re. 
duce this coupling. Because there are often other 
practical advantages in having a housing over a ma- 
chine, this is a common noise reducing technique in 
spite of the difficulties mentioned. 

A discussion of noise reduction techniques ig in- 
complete without mention of a particular noise prop- 
lem which is becoming more and more prevalent in 
modern industry. The discussion will be brief, how- 
ever, because the problem is not specifically one of 
machinery noise reduction. The problem referred to 
is that of reduction of noise originating in or trans- 
mitted by air ducts or pipes. It occurs, for example, 
in internal combustion engine exhausts, heating and 
air conditioning systems, and ground testing of air- 
craft engines. The problem is often complicated by 
requirements of high air velocity, low back pressure 
or high operating temperatures. 

In the case of reciprocating engines where the 
noise occurs in short bursts at the firing rate, good 
use can be made of metallic mufflers which “smooth 
out” the noise pulses, removing the high frequencies. 
In ventilation and heating systems noise can usually 
be controlled by use of (1) acoustical lining in ducts, 
(2) mechanical isolation between circulating fans 
and ducts, (3) ducts of sufficient cross section to 
keep air velocity below about 1000 feet per minute, 
and (4) proper design of outlet grilles. 

Problems involved in silencing jet engine test cells 
are extremely difficult and the solutions are expen- 
sive. A typical jet engine exhausts 150,000 cfm at 
1200 F and a noise level of 150 db. This noise must 
usually be reduced to 100 db or less. It is easy to 
appreciate that the silencing structure may be several 
times the size of the test cell proper. The silencing 
structures which have been employed are, acoustically 
treated ducts with reverse bends and expansion plen- 
um chambers, egg-crate structures of acoustical ma- 
terial in ducts or stacks, and other special designs. 
Much research is still needed in this field, and it is 
believed that more effective and less complicated 
silencing devices will be developed. 


How To Measure Noise 


MEASUREMENT METHODS: One of the first questions 
which arises when the noise of a machine is to be 
measured is where to measure. Often the machine 
is situated in a large reverberant room, so that re 
flected sound from the walls combines with direct 
sound from the machine to produce standing waves 
at many frequencies. Since this often cannot be avoid- 
ed, the measurement locations should be chosen close 
to the machine, in general 1 to 3 times the largest 
dimension of the machine. In such cases, measure 
ments in octave bands usually yield more useful data 
than those made with narrow band analyzers, sinc 
variations in sound level at single frequencies due 
to standing waves are averaged by the many fre- 
quencies present in each band. It is wise to make a 
series of measurements around the machine, with 
the microphone at a height approximately that of 
the worker’s ears. The reader is warned, however 
that little is gained by accumulating pages of dat 


MACHINE Destgn—December 19%! 





— i ee in 2, oe ee i ee ee 


Se => 


Seedgstsnerseasc BF 


SBasct~2eenteesgpessg 


4 


jue in 


is in- 
prob- 
nt in 
how- 
ne of 
ed to 
Tans- 
mple, 
y and 
F air- 
id by 
ssure 


the 
good 
00th 
cies, 
ually 
ucts, 
fans 
n to 
lute, 


cells 
pen- 
n at 
nust 
y to 
eral 
cing 
ally 
len- 
ma- 
pns. 
t is 
ited 









MACHINE DESIGN—December 1951 


fig. 10 — Magnetic 
pe recorder with 
continuous loo 
mechanism in use wit 
, sound analyzer. A 
previously recorded 
noise is played con- 
tinuously by the re- 
corder, whose output 
is fed to a constant 
percentage bandwidth 
wnalyzer. The analy- 
wer meter indicates the 
sound pressure of the 
recorded signal for the 
frequency at which the 
pes dial is set 


and that many a beginner has been led to erroneous 
conclusions by reading significance into minor vari- 
ations in noise level at different locations around 
the machine. 

Another problem which arises in measuring the 
noise output of a machine is the fact that other 
sources of noise exist in the same area which are 
comparable in magnitude to the one it is desired to 
measure. The best solution to this, of course, is to 
eliminate the interfering noise. In general, if the 
interfering noise is 8 to 10 db lower in all the fre- 
quency bands, it will not seriously affect the data. 
If it is impractical to eliminate the interfering noise 
source, use may sometimes be made of a directional 
microphone, Fig. 9, or of a horn or a parabola to give 
@ nondirectional microphone directional sensitivity. 
A horn with a 24-inch bell will be directional at fre- 
quencies above 500 cps, which contribute most to 
loudness and speech interference. 

Frequently, a noise is intermittent, with only a few 
seconds duration. In other cases the noise may vary 
slowly with time throughout some acceleration or 
other operating cycle. In such cases, a good quality 
Magnetic tape or wire recorder, Fig. 10, is useful. 
In this way the frequency analysis can be made from 
the recorded loop with a high degree of accuracy. 
Such recordings have the additional value of pro- 
viding a permanent record of a noise which can be 
compared with later recordings to demonstrate the 
effect of noise-reducing treatment. 

Thus far attention has been devoted chiefly to the 
Measurement of machinery noise at the operating 
location of the machine to obtain data for use in re- 
ducing the noise radiated to surrounding areas. In 
Many cases the object of noise measurement is to 
evaluate, compare, or reduce the noise of machines 
such as appliances being produced for sale to the 
Public. For such purpose it is often desirable to pro- 
Vide a special room for sound measurements. A sound 
tom should be designed to fit the particular meas- 


surement involved, and may vary in complexity from 

a small, untreated, quiet room to a rubber-supported 
anechoic (echo-free) chamber, Fig. 1. In any case, 
construction of such a room should be preceded by 
a careful analysis of the measurement problem by 
exeprienced acoustical engineers. 


Evaluating Sound Annoyance 


Certain subjective properties of noise exist which 
to date cannot be described numerically. These proper- 
ties have considerable effect on the annoyance value 
of sound. For example, an intermittent noise or one 
with a spectrum shifting in a random fashion will 
be judged more annoying than a steady noise. Noises 
containing many high-frequency components (hisses, 
screeches, etc.) are generally more annoying than 
those composed of low frequencies (thuds and rum- 
bles). It is generally true also, that a worker is less 
annoyed by the noise of his own machine which he 
has learned to associate with its proper operation, 
than by extraneous noises which he cannot identify. 

Some of the psychological problems cannot be at- 
tacked by known engineering principles. Their solu- 
tion must await the results of future psycho-acoustic 
research. It is safe to say, however, that reduction 
in loudness, which results from properly interpreted 
acoustical measurements and application of known 
noise reduction techniques, will lessen the likelihood 
of industrial deafness and reduce the annoyance and 
fatigue of the worker who is obliged to work in a 
noisy environment. 

In this article, the more common methods available 
to the engineer undertaking the problem of quieting 
a noisy machine have been considered. Variations 
and combinations of these principles will almost’ al- 
ways be necessary in a particular application, and 
the beneficial results will be dependent on the accur- 
acy with which the noise problem is analyzed and 
evaluated. 
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Grip Coupling Increases Mane 


@ Automatic close coupling arrangement high- 
lights the new motorized tractor unit shown. 
Designed for towing material handling trailers 
of the various castered types, the tractor can 
be coupled securely to suitable trailer frames in 
a few seconds with minimum effort. In actual 
operation with a large trailer it is possible, when 
gripping the non-castered end, to turn the trailer 
around within a circle having a radius equal to 
the distance from the center of the fixed axle to 
the opposite end of the trailer. The coupling 
action is controlled by pushbuttons located in 
the control lever, the mechanism being actuated 
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of Tractor-Trailer Units 


by a hydraulic cylinder. Sequence of operations 
performed automatically is as follows: (1) the 
coupling mechanism is elevated through springs 
attached to the cross-head until the platform 
contacts the underside of the trailer frame as 
shown below at left; (2) the platform is pulled 
toward the tractor, drawing the trailer in close- 
ly; simultaneously the towing hooks swing 
downward to engage the trailer frame thereby 
coupling the units; and (3) further upward pis- 
fon movement being prevented because of the 
completed coupling, the cylinder reaction down- 
ward exceeds the force of the four suspension 
springs, and the pony-wheel carriage is caused 
to swing upward from the floor against stop 
lugs. Thereafter, until disengagement is ef- 
fected, the rear end of the tractor is supported 
by the trailer. The “Grip-Tow” tractor was de- 
signed by engineers at Yale & Towne Mfg. Co., 
Philadelphia Division. 


Electronic 
Gaging Head 
Has Wide Range 


@ Remote electronic gage head, right, enables 
consistently accurate measurement of bores, 
ranging from 0.240 to 12 inches in diameter and 
of depth from 1 to 1% inches from the surface, 
when fitted with proper gaging arms. A built-in 
transformer maintains input voltage constant 
within one per cent even though the line volt- 
age may vary from 95 to 125. This feature pro- 
jlongs tube life, and the elimination of drift 
Makes unnecessary constant checking of the 
ale indication with the aid of a master, once 
me arms have been set for a predetermined size. 
andard amplifications range from 300:1 to 
: ¥,000:1, and the indicator scale is linear both 
mays from zero. Made by the Sheffield Corp., 
™e complete unit represents an improvement 
/9f the widely known N-6 Interalchek. The basic 

ment may be supplemented by console 
base, illustrated, if ordinary inspection bench 
Mounting is considered unsuitable. 


MACHINE DESIGN—December 1951 





CONTE 


MPORA 


an oe 


2 


ae a 


ss 


CNG 
Pe Se 


RY DESIGN 


A AA RIE OTN TR RS 


Adjustable Spindle 
Sander Has 
Level Worktable 


@ Spindle assembly is angularly adjust. 
able with respect to the table surface in 
the design shown. Level working sur- 
face thus provided on the Kindt-Collins 
Co. Master spindle sander and grinder 
provides greater convenience and better 
work control. Positioning of the spindle 
mechanism from vertical to 45-degree 
position is accomplished by handwheel 
operation of a worm gear adjustment. 
A periscope with the eye-piece located 
in the table surface enables convenient 
reading of an illuminated protractor 
scale when establishing the angular set- 
ting. Selective oscillating or non-oscil- 
lating spindle motion control is provided, 
and a built-in safety device prevents 
overspeeding the larger diameter abra- 
sive units. 


Band Saw 
ls More Compact 


@ Incorporated in a relatively light, 
unit-welded steel frame having a base 
of 40 by 76 inches, the band saw illu 
trated has been designed for ordinary 
band sawing, filing and friction cutting 
operations requiring a 36-inch throat 
capacity. Built by the DoALL Co,, it 
has a three-speed transmission provid- 
ing variable tool velocities ranging from 
25 to 6000 fpm for all types of conver 
tional metal sawing, filing or high-speed 
friction cutting. Normally the »and 8 
carried over three wheels but when it 
becomes shortened it may be used over 
two wheels on work requiring 00 mor 
than a 16-inch throat. Equipmet built 
into the machine includes; blad welder 
with squaring shears, speed indicator, 
adjustable table light, and automatic hy- 
draulic power feed. Powered »y 4 
horsepower motor, the machine !12s com 
venient handwheels to adjust ted 
tool speed. 
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Opaque Objects Vacuum-Held in Projector 
















































@ Suction created by a special fan 
lds copy securely and flatly on the 
wank-operated endless feed belt of 
the Vu-Lyte projector shown at right. 
Continuous copy, such as meter re- 
erdings, graphs, charts, etc., or 
nixed small opaque items may be fed 
trough on the conveyor-type metal 
just-™ platen. Detail of projected images 
e ing an be clearly pointed out by the op- 
sur-M@ ation of a conveniently located 
llins | mob controlling a unique optical ar- 
nder™#mngement which superimposes a 
tter lighted arrow on the image. These 
ndle™ fatures enable efficient and econom- 
greef™ ial use of the new design because 
heel fM the lecturer also operates the pro- 
ent. jctor, unobstructed view of the 
ated # sreen is possible at all times, object- 
jient # feus is more uniformly maintained, 
ctor md it is unnecessary to mount or 
set-M damp lightweight copy. Made by 
scil-™ Charles Beseler Co., the projector 
ded, @ veighs only 33 lb and will accommo- 
ents M iate copy size up to 844 x 11 inches. 
bra- @ Spring-loaded legs enable quick ad- 
justment to compensate for uneven 
nounting surface conditions. 
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Safety and Convenience Are Designed Into Test Unit 


SSeS ge PR ann ch poem eye 23% oe 2 ie Sp COOLER 








® Testing desk is carefully planned 
ght, @ © have all controls within easy reach 
ase Bif a seated operator. Complete en- 
lus- MH losure of instruments in the light- 
ary veight aluminum desk adds greatly to 
IN operator safety and protects the 
oat Hequipment from dust and abuse. De- 
it igned by General Electric Co. engi- 
fid- Hueers, this console unit contains all 
of the major components and auxil- 
lary equipment necessary for making 
ed Broutine d-c pr agnetization and hys- 
leresis tests and simple flux measure- 
ments on magnetic materials and de- 
vet Bvices. The materials include soft 
magnetic sheet, strip materials and 
high-coercive-force compositions such 
let B'S Alnico, Silmanel and cobalt-plat- 
of @ tum magnet alloys. Having a base 
y" 30 by 64 inches, the desk has a nor- 
mal range of current control from 
zero to 40 amp and operates on any 
moderately steady 125-volt d-c supply 
and 115-volt, 60-cycle a-c supply. 
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to concentrate on a few types which are ver- 
satile and generally applicable. These include 
external and internal Geneva and star wheels, 
and intermittent mechanisms for intersecting 
and crossing shofts. 


8 
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NE of the simplest means for converting con- 
tinuous motion to intermittent motion is 
ratchet gears. The motion of ratchet gears is 

usually derived from a crank or an eccentric, and is 
thus a modified harmonic motion, with favorable ac- 
celerations and retardations. If the motion is de- 
rived from cams, equal or still more favorable kine- 
matic properties can be achieved. 

Since pawl and wheel are not connected positively, 
the pawl hits the teeth of the wheel abruptly. More- 
over, if the driven shaft is not efficiently braked, the 
ratchet wheel loses contact with the paw! during the 
period of intended retardation. The former <eficiency 
makes the ratchet mechanism at least noisy and the 
latter makes the amount of rotation unreliatle. EB 
cept where they serve merely as detents ratchet 
gears should, therefore, be restricted to applications 
where a slight inaccuracy of the moveme::' 'S - 
missible. If the motion of ratchet gears ‘< derived 
from cranks or eccentrics, motion and standstill 0 
cupy approximately equal parts of one cy°: This 
equal distribution may cause a further restriction of 
their application. , 

Friction ratchets are quieter, but the lack «i 2 post 
tive connection may result in a still grea'” jnac- 
curacy. ; 

Positively working gears for intermitten' motion 
involve problems unknown in gears for transmit 
uniform motion. Whereas, for uniform motion, e 
ratio of gearing is specified by the angle ‘hro 
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‘MS FOR INTERMITTENT MOTION 


PART 1 


which the driven shaft rotates during one revolution 
of the driving shaft, an intermittent motion requires 
the additional knowledge of distribution of motion 
md standstill. The actual shape of the teeth of gears 
fr uniform motion does not, as a rule, need to be 
scertained by the designer. It is determined by the 
established system as well as pitch, number of teeth, 
telix angle, and similar data. In the design of gears 
for intermittent motion, the main task is the deter- 
nination of the tooth shapes. Another feature which 
tas no equivalent in gears for uniform motion is that, 
in addition to the parts for moving, those for lock- 
ng the driven gear in the periods of standstill also 
must be designed. The circumferential velocity of 
miformly moving gears has little significance at low 
con-@ ipeeds, and involves at higher speeds only additional 
1 18% tonsiderations in the rating of the gears. On the other 


i+. tand, varying velocities, and accelerations and re- 
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tardations of intermittent gears must be carefully in- 
vestigated, and constitute a further task of the de- 
signer. 

A well-known means for obtaining positive inter- 
mittent motion is the Geneva mechanism. The posi- 
tive motion of the driven member makes it suitable 
for exact mechanisms (for example, for presses with 
dial feed). The best-known application is in moving 
picture projectors where it gives the intermittent 
motion of the film. The distribution of motion and 
standstill is not very flexible. 

The star wheel is a kindred mechanism which dif- 
fers from the Geneva mechanism by the feature that 
the distribution of motion and standstill can be 
chosen almost arbitrarily. 

The driving member of intermittent gears is usual- 
ly rotating with constant angular velocity w, and the 
angle « through which the driving gear is rotating in 


cine- Table 1—Angular Velocities and Their Squares for N rpm 





™ T . Tv T . T 


T 3 Tv T 8 T v ° 
(= 1) N —wN (=») N —wN — ae 
30 30 30 30 30 









fore- 30 30 30 30 30 
, the 1 0.1047 0.0110 26 2.7227 1.4132 52 5.4454 29.6527 105 10.996 120.90 260 27.277 741.32 
the 2 0.2094 0.0439 27 2.8274 7.9943 54 5.6549 31.9771 110 11.519 132.69 270 28.274 799.43 
oncy 3 0.3142 0.0987 28 2.9322 8.5976° 56 5.8643 34.3908 115 12.043 145.03 280 29.322 859.76 
4 0.4189 0.1755 29 3.0369 9.2228 58 6.0737 36.8908 120 12.566 157.91 290 30.369 922.28 
- the 5 0.5256 0.2742 30 3.1416 9.8696 60 6.2832 39.4782 125 13.090 171.35 300 31.416 986.96 
Ex- 6 0.6283 0.3948 31 3.2463 10.539 62 6.4926 42.1540 130 13.614 185.33 310 32.463 1053.85 
chet 7 0.7330 0.5373 32 3.3510 11.229 64 6.7021 44.9180 135 14.137 199.86 320 33.510 1122.95 
ions 8 0.8378 0.7018 33 3.4558 11.942 66 6.9115 47.7680 140 14.661 214.94 330 34.558 1194.22 
9 0.9425 0.8883 34 3.5605 12.677 68 7.1209 50.7088 145 15.184 230.57 340 35.605 1267.71 
per- 16 1.0472 1.0964 35 3.6652 13.434 70 7.3305 53.7350 150 15.708 246.74 350 36.652 1343.37 
ived 11 1.1519 1.3269 36 3.7699 14.212 72 7.5398 56.8487 155 16.232 263.46 360 37.699 1421.23 
Oe 122 1.2566 = s:1.5791 37 3.8746 15.013 74 7.7493 60.0512 160 16.755 280.74 370 38.746 1501.28 
This ms 1.3614 1.8533 38 3.9794 15.835 76 7.9587 63.3400 165 17.279 298.53 380 39.794 1583.50 
f 4 14661 2.1494 39 4.0841 16.679 78 8.1681 66.7171 170 17.802 316.93 390 40.841 1667.92 
a o % 1.5708 2.4674 40 4.1888 17.546 80 8.3776 70.1843 175 18.326 . 335.85 400 41.888 1754.60 
16 1.6755 2.8074 41 4.2935 18.434 82 8.5870 73.7367 180 18.850 355.30 410 42.935 1843.39 
08i- 7 1.7802 = 3,693 42 4.3982 19.345 84 8.7965 17.3783 185 19.373 375.32 420 43.982 1934.45 
nae: : 1.8850 3.5530 43 4.5029 20.277 86 9.0059 81.1080 190 19.897 395.87 430 45.029 2027.68 
8 1.9897 3.9587 44 4.6077 21.231 88 9.2153 84.9220 195 20.420 416.98 440 46.077 2123.05 
: 20 2.0944 = 4. 3865 45 4.7124 22.206 90 9.4248 88.8260 200 20.944 438.65 450 47.124 2220.65 
tion 21 2.1991 4.8361 46 4.8171 23.205 92 9.6342 92.8200 210 21.991 483.61 460 48.171 2320.47 
ting 22 2.3038 §©§.3076 47 4.9218 24.225 94 9.8437 99.1560 220 23.038 530.76 470 49.218 2422.50 

the 3, 74986 5.8013 48 5.0265 25.266 96 10.053 101.065 230 24.086 580.13 480 50.265 2526.61 * 
2.5133 6.3166 49 5.1313 26.330 98 10.263 105.322 240 25.133 631.66 490 51.313 2633.01 
ugh 2.6180 6.8540 50 5.2360 27.416 100 10.472 109.64 250 26.180 685.40 500 52.360 2741.56 
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the time ¢ is wt. For the sake of simplicity, it will 
subsequently be assumed that» = 1. The time ¢ and 
the angle a are, in that case, numerically equal so 
that the time can be replaced by the angle covered 
by the driving gear. 

The angular velocity » = 1 radian per second cor- 
responds to 30/x = 9.55 revolutions per minute. If 
the number of revolutions per minute is n, the angu- 
lar velocities must be multiplied by +N/30. If the 
rotary motion is converted into a rectilinear motion 
by rollers or sprocket wheels of diameter d, the linear 
velocity is obtained by multiplying the angular ve- 
locity by d/2. 

Acceleration, or retardation, of a rotating mass has 
a tangential and a radial component. The former is 
of more interest since torque is proportional to it, 
and since only the tangential component remains if 
the motion is transformed into rectilinear. In the 
following considerations, acceleration is always to be 
understood as the tangential component, for » = 1. 


If the number of revolutions per minute is N, the 
acceleration values thus obtained must be multiplied 
by (2N/30)?. Linear acceleration is obtained from 
the further multiplication by the radius d/2 of tlie 
intermittently rotating roller. 

Values of rN /30 and (2N/30)2 are contained in 
TABLE 1. Because acceleration increases with the 
square of the number of revolutions, considerations 
of kinematics are indispensable in the design of ma- 
chines for high speed. The designer should in these 
cases also endeavor to minimize moments of inertia 
of driven parts, or of the masses to be accelerated 
and retarded. 

Of the several possibilities for locking the driven 
shaft during the periods of standstill, one is shown 
in Fig. 1. The locating disk on the driving shaft is a 
part of a cylinder which fits snugly into a concave 
recess of a disk on the driven shaft. In the position 
shown in Fig. la, the disk on the driven shaft is 
locked since its concave recess is prevented by the 
locking drum from rotation in either direction. When 
the locating disk reaches the position shown in Fig. 
1b, the driven shaft is free to rotate clockwise, until 
the position shown in Fig. 1c is reached. If the 
driven shaft has been rotating clockwise, it must 
come in that position to a standstill, because the | 
driven disk is immediately afterward again prevent- 
ed from rotating in either direction. 

The rotating drum shown in Fig. 1 extends over 
270 degrees, and the driven shaft is locked during 
%4 of one revolution of the driving shaft. The locat- 
ing drum occupies, generally, the same part of 360 
degrees as the period of standstill expressed as 4 
fraction of one cycle. 

In actual practice, the means for locating are in- 
tegral or connected with the driving and driven gears. 
The locating disk connected with the driven gear has 
several concave recesses if the driven shaft is ro 
tated, or indexed, a fraction of one revolution dur- 
ing one revolution of the driving shaft. 

In the periods of retardation, the driven shaft 
tends to maintain a higher velocity, and to drive the 
driving shaft. If there is backlash in the intermit- 
tent gears, or in a preceding or following pair of 
common gears, the change of tooth contact at the 
start of retardation may cause knocking of the ma 
chine. To counteract that influence, backlash should 
be reduced as far as possible, and it is advisable to 
provide a brake on the driven shaft. Application of 
antifriction bearings to the driven shaft would be out 
of place. 


External Geneva Mechanism: The Geneva wheel 
has in its most common form four arms, Figs. 2 and 
3, and its resemblance to the ensign of the Order of 
the Knights of Malta accounts for the alternative 
name, Maltese Cross. 

A mechanism with five stations is shown in Fig. 4 
in two different positions. The driving gear com 
prises a driving roller and a locking drum. ‘9 the 
position shown in Fig. 4a, the roller is about to enle? 
one of the slots of the driven gear. At this moment 
the locking drum has reached a position in whieh 
the driven gear can be rotated in the indicated direc 
tion, and the motion of the driven gear lasts unl 
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the driving roller reaches the position indicated by 
dotted lines. The locking drum then prevents a 
movement of the driven gear, until the roller re- 
enters the next slot. 


Geometry: All figures so far mentioned show 
Geneva wheels where, in the position of standstill, 
the straight radial center lines of the slots are tan- 
gents to the circular path of the center of the driving 
roller. With this configuration, the driven gear com- 
mences and terminates the motion without shock. Al- 
though this feature is not absolutely necessary, only 
Sears of this kind will be considered because they 
have definite geometrical relations. 


The Geneva wheel shown in Fig. 4 may be consid- 
ered as having generally n equally spaced slots. Fig. 
4a shows the gears in the position when the driving 
roller is entering a slot. The angle Bo between the 
Center line of the slot and the line connecting the 


centers of driving and driven gears is, expressed in 
radians, 


a 
a 


= . ‘ = ake i= ben 


n 


If this or any other angle is to be expressed in de- 














Fig. 2—Four-station Geneva with the driven gear serving as a machine table 


~ 1 


grees, + must be replaced by 180 deg, or the arc must 
be multiplied by 180/z. 
The corresponding angle a which the driving roller 
is short of the central position is 
T T T - T 


Ee, Lee, Me LO (2) 
ao 2 Bo 2 n 2 n 





During n revolutions of the driving gear, the driven 
gear makes one revolution, so that the ratio of gear- 
ing is in a certain sense n. It is, however, more ex- 
pedient to consider only the period of motion, or to 
correlate the angles a and Bo, and to calle = a/Bo 
the ratio of gearing. 











gf *-~-2 
ao 2 n o~-?3 
e=- = = (3) 
Bo 7 z 
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If the center distance of driving and driven gears 
is a, the radii of driving:and driven gear are 


r, =asinBo ..... bey atte (4) 
T2 = acos Bo nia : . (5) 


and their ratio is 








s 
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2 
= cot Bo 


z= 
v1 
Equations 3 and 6 show that « and ,» are, in con- 
trast to the rules of common gearing, not identical 
(except in the case of nm = 4). 
The distance s of the inner end of the slot from the 


center of the driven gear is 
s8sa-—7r, = @ (1 — sin Bo) (7) 


The angle over which the locking drum extends is 


T T 
y = 2(7 — ao) =2(4-—+—) 
2 n 


T 
= ——— (# + 2) 
n 


The radius of the locking drum can be chosen jp 
certain limits arbitrarily. The larger the radius of 


the locking drum, the more perfect is the locking ac. 9 


tion, but the weaker are the tips of the wheel. 4 
limit is reached if the concave recess of the locking 
drum reaches the contours of the slots. With de. 
creasing radius, the locking effect becomes less relj- 
able, and there is an obvious limit where locking 
ceases altogether. 

The duration of motion, related to the duration of 
one revolution of the driving shaft, is 


T =) 
n a a 


2n n 





on . (9) 


If 1 or 2 is substituted for mn, the previous equa- 
tions yield values which are useless from a practical 
point of view. The smallest possible whole number 
for n is, therefore, 3. 


More Stations Give Less Noise 


TABLE 2 contains the properties considered in the 
foregoing development for the most usual numbers 
of stations. The proportion » of the motion in one 
cycle is increasing with increasing number of stations, 
and reaches at nm = o (Fig. 5) the value 0.5; motion 
and rest then occupy half a cycle each. At the same 
time, the angle 8 is decreasing, and reaches, at n = 
co, the value 0. That circumstance warrants, with- 
out the investigations in the next section, the as- 
sumption that Geneva mechanisms work more quiet- 
ly, the larger the number of stations. It is, there 
fore, advantageous to make that number higher than 
absolutely necessary. Some presses with dial feed 
have more stations than the process actually requires, 
in spite of higher costs for tooling. However, it must 
be ascertained in such cases whether a reduction of 
the period of standstill is feasible. 

KINEMATICS: In Fig. 4b the gear is shown in a po 
sition during the period of motion, when the driving 
gear angle is a, and the driven gear angle @ beyond 
the central position. 

The distance of the driving roller from the center 
of the driving gear is AC = r, = a sin fp ‘Eque 
tion 4). The distance BC = p (roller to center of 
driven gear) is 


‘ 


Table 2—External Geneva Mechanisms 





Ti Te 8 
— —_— 7 — 
a a a 


Eq. 4 Eq. 5 Eq. 6 Eq. 7 


Eq. 8 


a°B 
(2), (@)_ — @)_@). 
Eq. 18 


Eq. 9 Eq.14 Eq.16 Eq. 17 





0.5000 0.5774 0.13397 
0.7071 1.0000 0.2929 
0.8090 1.3764 0.4122 
0.8660 1.7320 0.5000 
0.9009 2.0765 0.5661 
0.9239 2.4142 0.6173 
20° 0.3420 0.9397 2.7475 0.6580 
18° 0.3090 0.9511 3.0777 0.6910 
0° 0 1 ) 1 


0.8660 
0.7071 
0.5878 
0.5000 
0.4339 
0.3827 


25°43’ 
22°30’ 


64°17’ 
67°30’ 


300° 
270° 
252° 
240° 


231°26’ 


225° 
220° 
216° 
180° 


Eq. 12 
—672.0 


6.46 

2.41 —48.04 

1.43 —13.32 
—6.000 


1.00 
0.766 —3.429 
—2.249 


0.3750 0.620 0.4142 31°38" 

0.3889 0.520 0.3640 35°16’ 0.5591 —1.611 

0.4000 0.447 0.3249 38°30° \ 0.4648 —1.236 
\ 0 J 0 


acae’ /3u4a\ 
11°24’ | 5.409 \ 
17°34’ | 2.299 | 
20°54’ | 1.350 
0.9284 


27°33’ 
0.6998 


1.732 
1.000 
0.7265 
0.5774 
0.4816 


0.16667 
0.2500 
0.3000 
0.3333 
0.3571 





0.5000 0 0 90° 
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p= Va? + r12 — 2ar, cosa 
a = a V1 + Sin? By — 2 Sin Bo cosa 
in 
ynd Be ond P oN . rhe . 
cause the distance CD = r, sin a = psin 8, 
ter : 
. r sin sin a 

18° sin £ , sina = Bo 

of p V1 + sin? Bo — 2 sin Bo cosa 

Therefore, 
B = sin-1 ete nan (10) 








V1 + sin? Bp — 2 sin Bo cosa 


If the driving gear is rotating with unit angular 
velocity, so that the time ¢ can be replaced by the 
angle «, the angular velocity of the driven gear is ob- 
lained by differentiating @ with respect to a: 





aR sin Bo (cos a — ein Bo) sis 
da 1 + sin? By — 2 sin Bo cos a 


It is ohvious from Fig. 4b that the shortest dis- 
tance p pertains to the central position (4 = 0), and 


t the angular velocity has there a maximum, 
namely 
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(6) 


Fig. 4—Geneva mechanism in the position at the commencement of 
motion, 4, and in a general position during the period of motion, 6 


(12) 








( ap ) e sin Bo wr sin Bo 
da/,y 1-si - 
? ° am Be - 2ainz (= — £ ) 
2 
The first expression in Equation 12 can readily he 
found directly from Fig. 4b; the second expression is 
more convenient for logarithmic evaluation. 


Differentiating Equation 11 with respect to « leads 
to the angular acceleration of the driven gear. 


d2B a sin Bo cos? Bo sin a (13) 
da? (1 + sin? Bo — 2 3in Bo cos a)? 





Before the central position is reached (a<0), the 
vaiue d?8/da? is greater than 0, or the driven gear is 
accelerated. In the central position (¢ = 0), d*@/da? 
= 0. After the central position has been reached 
(a>0), d?@/da?<0, or the driven gear is retarded. 

The acceleration at the start of motion is obtained 





by substituting a = —a = Bo— Ym in Equation 13. 
d2 
( e) = tam Ao ...... pokon net (14) 
da? /_.,, , 


Because of the symmetry of the mechanism, the 
same value will be found for the retardation at the 
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@fd of motion, and the retardations need not be fur- 
ther investigated. 

The third differential coefficient of 8 with respect 
to zis 























sin By cos? By X «cow 
i A 
2 sin Bo cos? a + (1 + sin? Pe? COs a Ratan Bo (15) &, 
(1 + sin? Bp — 2 sin Bo Cos a)* a1 
. cha 
An extreme value of the angular acceleration, and fe 
that a maximum, pertains to the position where 4 
d*8/da* = 0, or where | 
2 sin 8, cos*a + (1 + sin?B,) cosa — 4sin B, = 0 
The solution is 
1 + sin? Bo y ( 1 + sin? Bo ): ° 
4 sin Bo  4sin Bo 
T 
As the value under the square root radical is larger res 
than 1, only the plus sign is to be used, so that ang 
a T 
cos~! | a3 a Bo 4 : the 
4 sin Bo (d? 
1 + sin? B 2 
* | Scene +2 | (16) ties 
4sin £, ‘ is d 
By substituting 2 = z,,,., in Equation 13, the maxi- lair 
mum of the angular acceleration is obtained ine} 
F 
( d*B ein Bo cos? Bo SiN maz epee core 
da2 “ max (1 + sin? Bo — 2sin Bo cos Emon) * = i 
' : : tad 
For the Maltese Cross with four stations, Fig. 6 te 4 ea 
shows 8, d8/da, and d?8/da? plotted against a, of F 
which d*8/da? is the most interesting. The accelera- mot 
tion starts at —45 deg suddenly with a definite 30 rad 
amount, rises to a maximum at a = — 11 deg, 24 wy? th 
. es 
min, and falls rather sharply to zero at a = 0. The Xx Sings abit 2 ES : 80 t 
right hand side of the graph shows an analogous — cee 7 
yop iy Mac 
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and four 


course of the retardation for the Maltese Cross. 
A measure for the steepness with which the curve 
#8/da? passes through the origin of the graph, or 
4 measure for the rate at which the acceleration 
thanges into retardation, is obtained by substituting 
1= 0 in Equation 15. 





¢ B sin Bo cos? Bo 


da? / » 


(1 nn sin Bo)? 


ie sin Bo cos? Bo (18) 


16 sin® Pum. a os} 
\ 4 2 





The minus sign denotes that the acceleration de- 
"eases, near the central position, with increasing 
angle 2, and only the absolute value is of interest. 
TABLE 2 contains, besides the values discussed in 
the previous section, (d@/da)o, (d2@/da2)-a, dmazs 
(@B/dz*) mos, and (d3Q/da3) . 
EXAMPLE 1. To investigate the kinematic proper- 
les of a Geneva mechanism with four stations which 
8 driving a feed roller of 5.093-inches diameter to ob- 
‘ain per revolution the amount of feed 5.093 7/4 = 4 
mches. N — 50 rpm. 
F or = 1, the maximum angular velocity ‘is, ac- 
cording to TABLE 2, 2.41 radians per second. For N 
= 50, it is (from TaBLE 1) 5.2360 (2.41) = 12.62 
tadians per second, and the maximum linear velocity 
8 44(5.093) (12.62) — 32.14 inches per second. . 
boa » = 1, the angular acceleration at the start of 
etion 18 1; at Omag = —11 deg, 24 min, it is 5.41 
4 a per second squared (TABLE 2). For N = 50, 
se values must be multiplied by 27.116 (TABLE 1), 
80 that they are 27.416 (1) = 27.416, and 27.416 (5.4) 
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Fig. 8—Right—Geneva 
mechanism with four reg- 
ularly distributed slots 


tributed rollers 
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— 148.32 radians per second squared, respectively. 
The linear accelerations are obtained by the fur- 


ther multiplication by 4% (5.093). At the start, it is 
69.815 inches per second squared, and at the maxi- 
mum, it is 377.697 inches per second squared. The 
latter amount, or 31.475 feet per second squared, is 
slightly less than the acceleration due to gravity of 
the earth. 

EXAMPLE 2: TABLE 2 reveals that the kinematic 
properties are more favorable the larger the number 
of stations. To realize the influence of n, it may be 
assumed that, in Example 1, n is reduced to 3. 

As the driven shaft makes }, instead of } revolu- 
tion per cycle, the diameter of the feed roller is re- 
duced to } (5.093) = 3.820 inches, to obtain the same 
amount of feed. 

The maximum angular velocity is increased to the 
6.46/2.41 = 2.68 fold amount. 

The maximum linear velocity is more than doubled, 
since } (6.46/2.41) = 2.01. 

The angular acceleration at the start of motion is 
1.732/1 = 1.732 fold, and the linear acceleration at 
the start is } (1.732) = 1.30 fold. 

The maximum angular acceleration is 31.44/5.410 
— 5.81 fold, and the maximum linear acceleration is 
$ (31.44/5.410) = 4.36 fold. 

The rate of change from angular acceleration to 
retardation is 672.0/48.04 = 13.99 fold, and that of 
the linear acceleration to retardation is 3 (672.0/ 
48.04) = 10.49 fold. ‘Example 2 shows that the step 
from four to three stations is accompanied by a con- 
siderable deterioration of the kinematic properties. 
Since even the Geneva mechanism with four stations 
is not to be regarded as kinematically favorable, 
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mechanisms with three stations are best avoided. 


MODIFICATIONS: The course of motion of a Geneva 
mechanism is determined by the number of stations, 
or by the partial movement of the driven gear. How- 
ever, several modifications are possible which make 
these mechanisms somewhat more flexible. 

In Fig. 7 is shown a normal driven gear with four 
slots, while the driving gear is equipped with three 
equally spaced rollers and three locking segments. 
The driven gear makes, in each third of a revolution 
of the driving gear, a quarter revolution, and the 
cycle is repeated after a third revolution of the driv- 
ing gear. The proportion » of motion in one cycle is, 
therefore, trebled. If that increase in » is permis- 
sible, the gear shown in Fig. 7 can replace those 
shown in Figs. 2 and 3; the speed of the driving shaft 
can be reduced to a third, with correspondingly re- 
duced velocities and accelerations of the driven parts. 

If the number of equally distributed driving rollers 
is generally called m, the ratio » assumes the m-fold 
value of a normal mechanism. As that ratio cannot 
exceed 1, it follows that my = m(n-2) /2n=1, or 

2n 4 

m = ——_— = 2+ (19) 

~ e=—2 *-2 

As.m must be an integer, the nearest lower whole 
number to the result of Equation 19 is indicated in 
TABLE 2 as M,,,,- It is possible that m < 2 rollers if 
the driven gear has six or less stations. 

If there are, for example, four stations, TABLE 2 
indicates m,,,, = 4, which is exactly the value of the 
right-hand side of Equation 19. In this case, Fig. 8, 
there are no standstills. At the moment when a roller 
is leaving a slot, another roller is entering the next 
slot. The driven gear is regularly slowed down to 
zero velocity, without remaining at rest, and no lock- 
ing devices are required. 


Spacing Can Be Irregular 


The rollers of the driving gear need not be equally 
spaced. In Fig. 9, there are three rollers in the driv- 
ing gear and four slots in the driven gear. Each 
movement occupies 90 deg of the driving gear (deter- 
mined by nm = 4), and the driven gear is always in- 
dexed 90 deg. There is a standstill of 15 deg be- 
tween the action of rollers A and B, a standstill of 30 
deg between the action of rollers B and C, and a 
standstill of 45 deg between the action of rollers C 
and A. The duration of the individual standstills can 
be chosen arbitrarily (also zero), as long as their 
sum is, in the case under consideration, 360 — 3 (90) 
= 90 deg; for n stations, and m driving rollers, the 
sum is 180 [2 — m(n—2/n)] deg. The number of ir- 
regularly distributed rollers cannot exceed that found 
in Equation 19 for regularly distributed ones. 

The application of Geneva mechanisms with regular 
driven gear, but irregularly arranged driving rollers, 
is restricted. 

In the case of three slots in the driven gear, Equa- 
tion 19 indicates m=<6 equally spaced rollers. The 
case of m = 1 pertains to the normal Geneva mech- 
anism, and a driving gear with six rollers does not 
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permit an irregularity as it leaves no standstills, 
Driving gears with two, three, four, or five irregularly 
spaced rollers are possible; however, it should be 
borne in mind that the kinematic properties of mech. 
anisms with three slots are unfavorable. . 

For mechanisms with four or five slots, the num. 
ber of irregularly spaced rollers is two or three, re. 
spectively, obtained by analogous considerations, 

If there are six or more slots, the driving gear cap 
have only two unequally spaced rollers. 

As a further modification, Geneva mechanisms can 
be laid out for unequal duration of motion, in which 
case also the partial movements of the driven mem- 
ber are varying. The pitch radii of driving and 
driven gear must be varied within the same gear, as 
shown in Fig. 10. Roller and slot A correspond to n, 
= 180/ Bo = 180/523 = 24/7 = 3 3/7 stations; roller 
and slot B correspond to ng = 186/60 = stations; 
roller and slot C correspond to my = 180/67} = 8/3 
= 2% stations. Thus n can be a mixed number, and in 
the case of roller and slot C, n is even smaller than 3. 
The angular velocity and acceleration near the cen- 
tral position are correspondingly rather high. Dur 
ing one revolution of the driving gear, the driven 
gear makes one revolution in three stages. Fig. 1 
shows the course of one cycle schematically, since the 
lines of motion actually are not straight. 
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In Fig. 12 is shown an irregular Geneva mechanism 
yith four slots and two rollers. During two revolu- 
tions of the driving gear, the driven gear makes one 
rvolution in four stages. Although the slots include 
qual angles of 90 deg, the partial movements of the 
driven gear are alternately 2 (374) = 75 deg, and 2 
(52}) = 105 deg. . The corresponding angles of the 
driving gear are 105 and 75 deg, respectively, sep- 
arated by standstills of 120 and 60 deg. 

The application of Geneva mechanisms with vary- 
ing partial movements is restricted, similarly as for 
merely irregularly spaced driving rollers. 

In the case of three slots in the driven gear, only 
me, three, six, etc., rollers are to be considered. One 
rller pertains to the normal Geneva mechanism. If 
there are three rollers, the angle 28, of the driven 
gear corresponds, for any partial movement, to the 
angle 2% = 180 — 2 8, (Equation 2) of the driving 
gar. Whatever the individual three angles fp are, 
the sum of all angles 2 By is 360 deg, and the sum of 
the three angles 2 a) is 3 (180) — 360 = 180 deg. 
The standstills occupy the remaining 180 deg which 
need not necessarily be divided into three equal parts. 
lh Fig. 10 they are equal. If there are six rollers, the 
driven gear makes two revolutions per revolution of 
the driving gear. The sum of six angles 2 By is 720 
deg; the sum of the six angles 2 a is 6 (180) — 720 
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= 360 deg, so that there cannot be standstills. If 
more than six rollers were contemplated, the sum of 
the angles 2 a would exceed 360 deg. There remain 
thus only the cases of three and six rollers. 

In the case of four slots, two, four, etc., rollers may 
be considered. One revolution of the driving gear 
with two rollers corresponds to half a revolution of 
the driven gear. The sum of two angles 2 fo, corre- 
sponding to one revolution of the driving gear, is 180 
deg; the sum of the two angles 2 a, is 2 (180) — 180 
= 180 deg, and the remaining 180 deg can be divided 
into two standstills. If a driving gear with four rollers 
is considered, the sum of the four angles 2 By is 360 
deg, and the sum of the four angles 2 a, is 4 (180) — 
360 = 360 deg. A mechanism of this kind can only 
be applied if there are no standstills. More than four 
rollers are not possible. 

With five slots, the sum of five angles 2 a is 5 (180) 
— 360 = 540 deg. As the prime number 5 does not 
permit less than five rollers, irregular mechanisms 
are not possible. The same applies to any higher un- 
even number, whether it is prime or not. 

With six slots, the sum of six angles 2 a is 6 (180) 
— 360 = 720 deg. If there are no standstills, one 
cycle comprises two revolutions of a driving gear with 
three rollers. If standstills are required, there re- 
mains only the case of two rollers. It will be found 
by similar considerations that, for higher even num- 
bers of slots, Geneva mechanisms with unequal dura- 
tion of the partial movements of the driven gear are 
only possible with two rollers. 

In the design of Geneva mechanisms such as shown 
in Figs. 10 and 12, TABLE 2 is not sufficient if n is a 
mixed number. The relevant dimensions can be 
found graphically, or by means of calculations. 

EXAMPLE 3: To design a mechanism as shown in 
Fig. 12, for a center distance a = 10 inches. 

The roller A and the two slots A correspond to n, 
= 180/B) = 180/524 = 24/7 = 3 3/7 stations, not 
contained in TABLE 2. 

The radii of driving and driven gears are r,, = @ 





sin By = 10 sin 524 = 7.934 inches and r,, = a cos 
Bo = 10 cos 52} = 6.088 inches. The distance be- 
tween the center of the driven gear and the inner end 
of slot A must be smaller than s, = a (1 — sin fo) 
= 10 (1 — sin 524) = 2.066 inches. 

Similarly, the roller B and the two slots B corre- 
spond to m, = 180/374 = 24/5 = 4 4/5 stations. 
Then 7r;, = 10 sin 374 = 6.088 inches, r., = 10 cos 
374 = 7.934 inches and sz = 10 (1 — sin 37}) = 
3.912 inches. 

Irregular Geneva mechanisms leave a certain free- 
dom in designing. But as a rule, the partial move- 
ments of the driven gears should not differ greatly 
from each other, because the means for locking other- 
wise assume unfavorable shapes, or even become im- 
possible. 


DESIGN FOR PRODUCTION: The pins for the driving 
rollers may be secured on one end, Fig. 2, or on both 
ends, Fig. 3, to the body of the driving gear. The 
rollers are preferably hardened steel. 

To reduce the friction between locking drum and 
locking shoes, it is advisable to make one member 
steel and one cast iron; with a large driven gear, the 
latter is preferably the cast-iron one. That would be 
the case, for example, on dial-feed presses with a ver- 
tical shaft (similar to Fig. 2), where the lower side 
of the casting forms the Geneva wheel, and the upper 
surface is provided with T-slots for clamping down 
the tools. 

The angle during which the locking drum is inop- 
erative, or the angle over which the locking drum is 
recessed, is 360 — y. The shape of the recess must 
be designed in a way that it does not impede the mo- 
tion of the driven gear. 

Machining of a Geneva wheel does not involve dif- 
ficulties because the contours are formed by circles 
and straight lines. For reasons already pointed out, 
the backlash between the rollers and slots should be 
reduced to a minimum. 


Internal Geneva Mechanism: Similarly to conven- 
- tional gears, Geneva mechanisms can be used for im- 
parting rotation in the same direction as that of the 
driving gear. 

In Fig. 13a is shown an internal Geneva mechanism 
with five slots, in the position when the driven gear 
commences moving, and in Fig. 13b a general posi- 
tion during the period of motion. These figures may 
serve for investigating the properties of internal 
Geneva mechanisms having generally n slots. 


Table 3—Internal Geneva Mechanisms 


Here again, only mechanisms will be considered 
where the driving rollers enter and leave the slots 
tangentially so that the motion starts and ends with. 
out shock. 

It is possible to use the equations derived for ex. 
ternal Geneva mechanisms, and to replace n by (-—n), 
or 8 by (— £8). In this case, some results appear 
negative, and although the negative results can be 
interpreted they may easily cause confusion. The in- 
ternal Geneva mechanisms will, therefore, be consid- 
ered separately; but as the derivation of the equa- 
tions is analogous to that for external mechanisms, 
the treatment will be more concise. 

GEOMETRY: The angle fy of the driven gear, Fig. 
13a is 


T 
Bo = — . (1a) 
n 


The angle a, of the driving gear is 


n+2 
2 


T T 
a = - % + Bo SS ees 
The ratio of gearing is 


ag n+2 
e= = e ° ° (3a) 


Bo 2 


If the center distance is a, the radii of driving and 
driven gears are 


r; = asin Bo eeu (4a) 


T2 = acos Bo oh (5a) 
and their ratio 


T2 


a= ~ = cot Bo 
r1 


The length of the slot is determined by 
s2atrn=a (i + sin Bo) 


The arc of the locking drum is 


7 7 7 
y=2(e- 2-7 )=2 -2) (8a) 
2 n n 


The duration of motion, related to the duration of 
one revolution of the driving shaft, is 


2 +2 
. oe bie. ee 
2a 2n 


et 





T2 
a € m 
a 


Eq. 2a Eq. 3a Eq. 5a Eq. 6a 


Soy + (#) BL . 


a ao 
oq. 188 
Eq. 9a Eq. 12a Eq. 14a Eq So 


Eq. 8a 





0.5000 


0.7071 
0.8090 


0.8660 
0.9009 
0.9239 


150° 2.5 
135° 3 
126° 3.5 
120° 4 
115°43' 4.5 
112°39 5 
20° . 110° 5.5 0.9397 
18° 108° 6 0.9511 
o° 90° 20 1 


1.0000 


1.732 0.01786 
0.04163 
0.06053 
0.07475 
0.08332 
0.02936 


0.8333 0.464 


0.7500 0.414 1.000 
0.7000 0.370 0.7265 


0.6667 0.333 0.5774 
0.6429 0.303 0.4816 
0.6250 0.277 0.4142 
0.6111 0.255 0.3640 0.09313 
0.6000 0.236 0.3249 0.09519 
0.5000 0 0 0 


ad 
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As here again the substitution of 1 or 2 for n in The angular acceleration at the start of motion is 











slots J the previous equations leads to values useless from a obtained by substituting a = — a = — (Bo + 4) 
with-@ practical point of view, the smallest whole number of in Equation 13a | 

nis 3. 
I ex- TABLE 3 contains the values considered in the fore- ( al = tan B (14a) 
~n), i going, for the same numbers of stations as TABLE 2. da? ’ _., eS Recomm.” ts gee: : 
pear While for external Geneva mechanisms the propor- | 
n bef tion » of motion in one cycle is increasing up to 0.5 The third differential coefficient of 8 with regard to | 
e in- @ (with increasing number of stations), for internal a is | 
nsid- # mechanisms it is larger than 0.5, and approaches that d%p 
qua- M@ yalue with increasing number of stations. With in- = — sin Bo cos? Bo X ! 
isms, creased duration of motion, the kinematic properties al 

can be expected to be more favorable than for ex- — 2 sin Bo cos* a + (1 + sin? Bo) cosa + 4 sin Bo (15a) 
Fig. @ ternal mechanisms. (1 + sin? Bo + 2 sin Bo cos a)3., 


As the motion of internal Geneva mechanisms oc- 
cupies more than half a revolution of the driving 
gear, it is not possible to provide more than one driv- 
ing roller, and there are no modifications analogous 
to those described for external Geneva mechanisms. 

KINEMATICS: © In Fig. 13b is shown an internal 1 + sin? Bo Te oy hi 
(2a) @ Geneva mechanism in a position during the period of cosa = ———————- + y ( age ) +2 
motion when the driving gear is at an angle a, and 4 sin Bo 4 sin Bo 
the driven gear at an angle 8 beyond the central 
position. 

The distance of the driving roller from the center 
of the driving gear is, according to Equation 4a, AC 
=, = asin By. The distance BC = , of the driv- 
and @ ing roller from the center of the driven gear is 


The maximum of the angular acceleration occurs 
where d°@/da = 0, that is, where — 2 sin Bo cos? « 
+ (1 + sin? By) cos a + 4sin By = 0. The solution 
is 


(la) 


and as the value under the radical is larger than 1, 
only the minus sign is to be used. Therefore, 
(3a) 





p= Va? + r;? + 2ar, cosa 





=avyl1+sin? Bo + 2 sin Bo cosa 

















5a) 
and 
sin Bo sin 
sin p = —)- sina = roth-n Snot 
6a) p V1 + sin? Bp + 2sin Bp cosa 
Therefore, 
sin Bo sin 
1a) en teen (10a) 
V1 + sin? Bo + 2 sin Bo cos a 
With the angular velocity of the driving gear equal 
- lo unity, the angular velocity of the driven gear is 
ap sin Bo (cos a + sin Bo) 
of > ” ~ Bo (11a) 





da 1+ sin? By + 2 sin Bo cos a 


The distance » reaches in the central position 

«) @ (« = 0) its maximum, ard it is not as obvious as 

for external Geneva mechanisms that the maximum 

angular velocity pertains to that position. However, 

it can readily be found by means of the second and 
third differential coefficients, to be derived below. 

The substitution of ¢ — 0 in Equation 11a leads to 





dp sin 
) =e — (12a) 
ao 1+ sin Bo 7 Bo 
2 cos? (=- = = ) 


bo first expression of this equation can easily be ob- 
ined from Fig. 13a without calculus. 
The angular acceleration of the driven gear is 


atta -_ sin Bo cos2 Bo sin a 
— : : ... (18a) 
(1 + sin? By + 2 sin Bp cos a)? 
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ce 


(@) ° 


1 + sin? Bo 


COS Qma, —— 
4 sin Bo 


y( 1 + sin* By \"4 2 

4 sin Bo 

COS me, has the negative value of the analogous 
value for external Geneva mechanisms, so that there 
is the relation amerint = 180 — G@maz-ect- 

The angle 180 — Gmnor-cote exceeds, for any number 
of stations, the angle a, and does not pertain to a 
position during the period of motion. The largest 
value of d?g/da?, although not a maximum in the 
sense of mathematics, pertains to the start and end 
of motion, and is given by Equation 14a. 

The value of the third differential coefficient, for 
a 0, is here again a measure for the rapidity of 
the transit from angular acceleration to retardation: 


dB sin Bo cos? Bo 
da® /4 (1 + sin Bo)* 


sin Bo cos? Bo 


7 8 
16 cos’ ( Po ) 
. 4 2 


(18a) 


The values of (d*@/da*), are much smaller than in 
the case of external Geneva mechanisms. If Equation 
18a@ is differentiated with regard to fp», and if after 
equating to zero the resulting cubic equation is solved, 
it will be found that (d*@/da*), reaches a maximum 
at By = 15 deg 32.536 min, or at the number of 180/ 
15.542 = 11.581 stations. But even in the case of 12 
stations, the nearest whole number to the maximum, 
(d*8/da*), is less than —0.1 radians per second 
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13—Internal Geneva mechanisms in the posi- 
at. the commencement of motion, 4, and in (6) 
general position during the period of motion, 6 


squared per second. The motion of internal gears 
near to the central position can, therefore, be consid- 
ered as uniform for practical purposes. 

The graphs of Fig. 15 show, for an internal Geneva 
mechanism with four stations, 8, d8/da, and d?8/da* 
plotted against a. The motion is confined to the period 
from —135 to +135 deg. For the remaining 90 deg, 
the period of standstill, d@/da and d?/da? should be 
zero, and 8 should be a horizontal line in continua- 
tion of the value reached at « = 135 deg. Instead, 
the three curves are indicated in dotted lines as if 
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Equations 10a, lla, and 13a were valid also in the 
period of standstill. These portions of the graphs 
will readily be recognized as the mirror image of the 
graphs in Fig. 6 for an external Geneva mechanism 
with four stations. 

The complete rarge of the graphs in Fig. 15 per- 
tains to a slit-bar mechanism as used for the quick 
return motion of shaping machines. Fig. 14 shows a 
dit-bar mechanism which has the same kinematic 
features as the combined external and internal Geneva 
mechanisms with five stations. 


It is clear from Fig. 15 that the maximum of 
d?8/da? pertains to an imaginary position of an in- 
ternal Geneva mechanism. The curves also show 
that the motion near to the central position does not 
differ greatly from uniform motion. 

TABLE 3 contains the characteristic values for in- 
ternal Geneva mechanisms. The values for an inde- 
finite number of stations are identical for external 
and internal mechanisms, and pertain to the rack-like 
mechanism shown in Fig. 5. Since it was found in 
the foregoing that external and internal Geneva 


Fig. 15—Diagram of motion for the internal Geneva mechanism with four stations 



































MACHINE DESIGN—December 1951 








mechanisms complement each other, as far as kine- 
matics are concerned, it will not be surprising that the 
values (d?8/dz?)_.. are, for the same number of sta- 
tions, identical. 

A comparison between TABLES 2 and 3 reveals that 
internal Geneva mechanisms, from the point of view 
of kinematics, are more favorable than external mech- 
anisms. The same is also expressed by Fig. 15. That 
feature is mainly due to the circumstance that the 
period of motion is increased to more than half of 
a cycle, at the expense of the standstill. Because of 
the reduced duration of standstill, the internal Geneva 
mechanisms have a restricted field of application. 


EXAMPLE 4. A mechanism is to be designed for the 
drive of a feed roller; the amount of feed per revolu- 
tion of the driving shaft is 4 inches; N = 100 rpm; 
two thirds of a cycle are available for the feeding 
operation. 

Because more than half a cycle is available for 
motion, an internal Geneva mechanism can be con- 
sidered. Six may be chosen as the number of stations, 
for which TABLES 3 indicates y = 3. 

As the feed roller makes 1/6 revolution per cycle, 
its diameter is found by dr/6 = 4 inches, or d = 
24/x = 7.639 inches. 

The maximum angular velocity, for » = 1, is 0.333 
radians per second; for N = 100 rpm, it is (accord- 
ing to TABLE 1) 10.472 (0.333) = 3.49 radians per 
second, and the maximum linear velocity is 4(7.639) 
(3.49) = 13.33 inches per second. 

The maximum angular acceleration (commence- 
ment of motion), for » = 1, is 0.5774-radians per 
second squared (TABLE 3). For N = 100 rpm, it 
must be multiplied by 109.64 (TABLE 1) or 109.64 
(0.5774) = 63.31 radians per second squared. The 
maximum linear acceleration is 4(7.639) (63.31) = 
241.81 inches per second squared. 

Examples 1 and 4 pertain to similar feed mech- 
anisms. In spite of the double number of revolutions 
of the driving gear in Example 4, all kinematic 
values are lower than the analogous values in Ex- 
ample 1. 

DESIGN FOR PRODUCTION: Because the center dis- 
tance has a value between those of the radij of the 
inner and the outer end of the slots, the driving shaft 
cannot be extended beyond the driven gear, and the 
driving roller must be supported on one end only, as 
in Fig. 2. 

In the mechanism shown in Fig. 13, the crank which 
carries the driving roller does not interfere with the 
driven shaft, so that bearings can be provided on 
both sides of the driven gear. However, it will be 
appreciated that, for small numbers of stations, the 
driving gear may become too large to permit the ex- 
tension of the driven shaft to the side where the 
driving gear is moving. 

The slots of the driven gear shown in Fig. 13 are 
not terminated at the distance s from the center of 
the driven gear, but are extended to the outer con- 
tour of the gear. Only the slot into which the driving 
roller is about to enter is indicated in Fig. 13a by 
dotted lines as terminated at the distance s. 

The means for locking the driven gear can be de- 
signed analogously to those discussed for external 
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Geneva mechanisms. That is, it can be integral with 
the parts for imparting the motion, as indicated by 
dotted lines in Fig. 13b on the locking drum and 
locking shoe in front of the driving roller. In spite 
of a rather small radius of the locking drum, the 
driven gear is in this case very weak at the tips of 
the slots. To overcome that drawback, the means 
for driving and locking may be arranged in different 
planes, as shown in full lines in Fig. 13. The radius 
of the locking drum can be chosen conveniently large, 
and the locking shoes may be raised integral parts 
of the driven gear, or parts separately machined and 
screwed to the driven gear. 

Although machining of internal gears for uniform 
motion mostly requires special machine tools, internal 
Geneva mechanisms can be machined in the same 
way as external mechanisms. 

In Part 2 of this series, external star wheel mech- 
anisms will be discussed. 
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TESTS-~— 





By Charles E. Crede 
Chief Engineer 
The Barry Corp. 
Watertown, Mass. 


S MILITARY requirements increase, the need 

for equipment designed to withstand shock is 

becoming substantially more important. Shock 
tests are often applied to investigate the ability of 
equipment to withstand the rough handling received 
in transit and during military service. To specify 
and evaluate shock tests, it is necessary to under- 
stand the fundamentals of the response of a mechan- 
ical structure to shock conditions. Some basic con- 
siderations in this respect will be discussed in this 
article. 

A typical piece of equipment which may be sub- 
jected to shock is the electronic tube illustrated 
shematically in Fig. 1. Consisting of a glass or 
metal envelope containing filament, grid and plate, 
the tube will not operate properly if the internal ele- 
ments become permanently deformed or displaced rel- 
ative to each other. Therefore, the severity of a 
shock is indicated not by the maximum acceleration 
as applied to the base of the tube, but rather by the 
magnitude of the forces acting upon the elements 
within the envelope. These forces are not generally 
asimple function of the acceleration of the base. 

A mechanical structure tends to respond to a shock 
motion in the same manner as another mechanical 
structure if the natural frequencies of the two struc- 
lures are equal. As a first approximation, all higher 
tarmonics may be discarded and only the funda- 

















mental natural frequency need be considered. If the 
fundamental natural frequency of each element in the 
tube is known, an analysis may be carried out by 
constructing a simulated arrangement as shown in 
Fig. 2. This simulated equipment consists of a base 
and a number of relatively light cantilever beams, 
each carrying a load on the free end in the form of 
a concentrated mass. If the length of each beam and 
the load which it carries are adjusted to attain a 
natural frequency equal to the natural frequency of 
a corresponding element of the vacuum tube, then de- 
flection of each element in response to a shock im- 
pact may be determined by measuring the deflection 
of the respective beam when subjected to an identical 
shock condition. Styli may be attached to the masses 
carried by the beams to inscribe a record of each 
maximum deflection. 

Several methods of shock testing may be used; 
each method subjects the equipment under test to an 
impulsive change in velocity. In one type of shock- 
testing device, the equipment to be tested is attached 
to a plate which is struck on the reverse side by a 
relatively heavy hammer having a known velocity at 
the instant of impact. In another type, the equip- 
ment is attached to an elevator which is arranged to 
fall freely under the influence of gravity, the down- 
ward velocity being arrested by appropriate means. 
In investigating the response of simulated equipment, 

















the base should be attached to the test plate, or to 
the elevator platform. 

Acceleration of the plate or elevator platform de- 
pends on the nature of the applied force which 
changes the velocity, and may be defined by an ac- 
celeration-time diagram. The sinusoidal pattern illus- 
trated in Fig. 3 is an idealized acceleration-time dia- 
gram and may be considered as an approximation of 
the less regular diagrams measured on actual testing 
machines. 

Typical displacement-time diagrams which corre- 
spond to the acceleration-time diagram in Fig. 3 are 
illustrated by the solid lines in Figs. 4 and 5. When 
the plate is struck by a moving hammer, the accel- 
eration A of the plate increases from zero to a maxi- 
mum and returns to zero during the time interval T>. 
The velocity increases during this period and remains 
constant thereafter until arrested, the velocity change 
being V, in time Ty. In the case of the falling eleva- 
tor, the same type of acceleration-time diagram is 
applicable. The downward velocity of the elevator 
may be converted, by an elastic arresting device, to a 
numerically equal upward velocity. If the arresting 
device is inelastic, the displacement-time diagram for 
the elevator then exhibits a decrease from the veloc- 
ity V» at the conclusion of the free fall to zero veloc- 
ity, as illustrated in Fig. 5. This change in velocity 
takes place during the time interval T». 

The relation between Ay, Ty and Vy, may be deter- 
mined by writing the expression for the half-sinu- 
soidal acceleration pattern illustrated in Fig. 3: 


at 
A= Ap sin : “ ~ (1) 
To 


The velocity change resulting from this acceleration 
pulse is Vp = f Adt: 
T rt 2Apo T. 
Vo = Ao [° sin = at $i Sakon 


0 


Displacement 


As the velocity of the base changes, the beams illus. 
trated in Fig. 2 deflect, and the loads carried by the 
beams then move relative to the base. Vibration of 
the beams is thus excited, the loads following sinv- 
soidal paths about the path of the base, as illustrated 
by the broken lines in Figs. 4 and 5. The frequency 
of the sinusoidal motion is the natural frequency of 
the respective beam-load system. The maximum dis- 
placement d of each load relative to the base increases 
as the natural frequency of the beam-load system de- 
creases. If d becomes greater than that which the 
beam can withstand without permanent deformation 
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Fig. 3—Above—Idealized acceler- 

ation-time diagram representing 

shock testing machine response 
to applied impact 


Fig. 4—Left—Displacement-tmé 

diagrams for base and two beam- 

load systems, as in Fig. 2, with 

base velocity unrestrained after 
impact 


Pe eae en rane we Ee a eenee te 


MACHINE DESIGN—December 1951 





CO2RmRBeREBAsesewaesBeete 


eS ft 


Ss 


S22 waa s 





- illus- 


y the § or rupture, then the equipment becomes damaged. It ferring to Fig. 6 which is plotted from equations 





































ion of § is important to note that the ratio of d to the maxi- 3.2.9 and 3.2.13 in a paper by Mindlin!, the ordinate 
siny. § mum permissible deflection of the beam is a measure is the ratio of the maximum acceleration of the load 
rated of the likelihood of failure of the equipment. to the maximum acceleration of the base. Since the | 
uency The nature of the conditions that cause deflection base of the simulated equipment is attached rigidly to 
cy of ‘of the beams in Figs. 4 and 5 should be recognized. the shock testing machine, Ay and 7, are known from 
n dis. @ It is evident from the occurrence of the deflections the acceleration-time diagram characteristic of the 
eases y that forces are acting on the beams. Neglecting the testing machine. If the natural frequency of the 
m de- mass of the beams, the only forces that can cause structure undergoing test is known, its half-natural 
h the @ such deflections are the inertia forces of the loads period is readily calculated and the maximum stress 
ation @ (arried by the beams, i.e., the forces required to ac- may be calculated after a) has been determined 
telerate the loads. The beams must have sufficient from Fig. 6 . The procedure for making this. calcula- 
strength to withstand these inertia forces. The mag- tion is illustrated by the following calculations for 
nitude of the forces may be determined by measuring the maximum stress in the thin plate shown in Fig. 7. 
the deflection of each beam during a shock test, and The circular steel plate shown in Fig. 7 is built-in 
F | multiplying this deflection by the respective beam at the edge, and supports a 20-lb load at the center. 
___| § stiffness. It is thus possible to determine the re- The inner and outer radii of the thin section are 1.5 
quired beam strength. and 4 inches, respectively, and the thickness is 0.1- 
—§ It is convenient in investigations of this type to use, inch. This plate is part of a machine which is sub- 
as a reference, the maximum acceleration of the load ject to a shock load causing a maximum acceleration 
— f arried by the beam. This is readily calculated from of 30g during 0.011-sec. The motion due to shock is 
the measured maximum deflection d using the equa- perpendicular to the plate and it is desired to calcu- 
— ff tion a,—42f2d where f is the natural frequency of late the maximum stress resulting from the shock. 
the beam-load system in cycles per second. If d is ex- As previously noted, it is necessary to determine 
— I pressed in inches, the maximum acceleration a, ac- first the fundamental natural frequency fy of the sys- 
quires the unit of inches per second per second. Di- tem, and the static stress in the plate. The natural 
— viding by the acceleration due to gravity, the maxi- frequency is calculated from the well known equation 
mum acceleration of the load is given in terms of the re Fst 
~~ | dimensionless multiple of the acceleration due to fy = 3.137 tS ees san at (3) 
gravity, a)/g. Since the stress in the beam under é 
— tharenascage a roam Ma pogtcyenes “4 1 - 9; where 8 is the static deflection of the steel plate under 
—| Tiethen (a:/g) ti . Paes SS ee ee ao the influence of the 20-lb load. An equation? for the 
ay 9) times the static stress. In this man- static deflection 8 is 
__| fer, the maximum stress in any element as a result 
of shock may be determined from the static stress, 0.217 
__| | after the value of a) has been determined from the 0.217 a® — 0.484 + a rie 0.868 (log. «)? 
appropriate natural frequency f and maximum deflec- A ee Tl weet ore en ae eee 
tion d. ~ 
The critical factor in determining the maximum ac- ( —- ) she Vl MGA Mh Seid Gm (4) 





teleration of the load carried by the beam is the ratio 
. the periods To and T; illustrated in Figs. 3 to 5. where P = total load on plate, lb; ry = outer radius 
he period during which the base of the simulated of plate, inches; E = Young’s modulus, psi; h = 


ler- ‘quipment is accelerated is designated 7, while T, is thickness of plate, inches; and g = ratio of outer to 
ting @ ‘he half-natural period of any beam-load system. Re- 1 References are tabulated at end of article. 
nse 


fig. 5—Displacement-time 
gtams for base and two 
fam-load systems, as in 

ime fig. 2, with base velocity 
> arrested after impact — 
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inner radius. Substituting known values in Equation 
(4), the resulting static deflection is § = 5.33(10-*) 
inches. Natural frequency of the loaded plate may 
now be calculated using Equation 3 from which fy = 
136 cycles per second. 

Maximum static stress o in the steel plate as a re- 
sult of the static load is calculated by the equation?: 





0.9549 2? log, a P 
o - (- —-— ~ 0.4775 ) % (5) 


6 


Substituting known values, the stress is go = 1225 psi. 

From the calculated natural frequency, 136 cycles 
per second, the half-natural period of the circular 
plate and its load is T,; = %4(1/fy) = 3.68(10-%) 
sec. Inasmuch as T, = 0.011-sec = 11(10-*) sec, 
the ratio T,/T, = 11/3.68 = 3.0. From Fig. 3 at this 
value, the ratio of maximum acceleration of load to 
maximum acceleration of base, a@)/Ap9, is seen to be 1.5. 
Since the maximum acceleration A, of the base is that 
specified in the shock test, 30g, the maximum accel- 
eration of the load is 1.5 x 30g = 45g. The static 
stress calculated, 1225 psi, results from an accelera- 
tion of 1g; the maximum stress in the plate during 
the shock test therefore is 45 x 1225 psi = 55,125 psi. 

Similar results may be obtained without consider- 
ing the maximum acceleration A, of the shock-testing 
machine, by using the velocity change Vy. The nec- 
essary data for this approach to the problem are ijn- 
cluded in Fig. 8 which is plotted from an equation, 
derived from Equation 3.2.12 in Mindlin’s paper’, 
wherein Vy = 2\/2gh. 

In Fig. 8, the abscissa is the ratio of periods, as in 
Fig. 6. The ordinate is the ratio of the maximum ac- 
celeration a) experienced by the load on the beam to 
the product of the velocity change of the base, and 
the natural frequency of the beam-load system. The 
maximum stress in the plate shown in Fig. 7, as a re- 
sult of a shock load causing maximum acceleration 
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’ Half-Natural Period of Beam-Load System 


is @/g 


(¥) 





a = Vo fo( 





and substituting Vy = 81.2 and fy = 
found, a) = 18,000 inches per second per second. The 
maximum acceleration of the load when expressed a8 
a dimensionless multiple of gravitational acceleration 
18,000/386 = 46.6. 
in the plate, as calculated thus, is the product 46.6 X 
1225 = 57,085 psi compared with the maximum stress 
of 55,125 psi calculated when Fig. 6 was used. 

The usefulness of the data included in Figs. 6 and § 
depends upon the extent to which the structure under 
consideration may be represented by a single-degre 
of-freedom system. In the test example, Fig. 7, the 
mass of the plate is small relative to that of the 
ported load, consequently, realistic calculate 
may be expected. Many structures are not adapt 
to such simplified analysis because of distribution 
mass and stiffness, with joints and fasteners 
unknown characteristics, or because of two oT more 









Fig. 6—Left—Relationship of 


load acceleration and base accel- 

eration of test arrangement in 

Fig. 2, when subject to accelera- 
tion as represented in Fig. 3 


Fig. 7—Below—Thin circular 
steel plate, wherein the mass is 
light in proportion to the sup- 
ported load, resulting in wah 
tions similar to Figs. 1 and 2 








Ay equal to 30g of duration T, equal to 0.011-sec, is 
calculated as follows: 

Velocity change V, is calculated using Equation 2, 
with the result V, 
8, at the abscissa ratio T,/T, = 3.0 the value of the 
ordinate ratio is found to be 1.63. From the ordinate 
parameter of Fig. 8, the maximum acceleration of 
the load is 


= 81.2 inches per sec. From Fig. 
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Fig. 8—Relationship of load ac- 
celeration, velocity change of 


an 





base, and natural frequency of a 
beam-load system as in Fig. 2 in 
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response to acceleration as shown 
in Fig. 3 
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lumped masses with corresponding discrete degrees of 
freedom. In such instances, the equivalent single- 
degree-of-freedom system may be difficult to formu- 
late. Figs. 6 and 8 then become of less value in a 
quantitative sense, but indicate in a qualitative man- 
ner the parameters which are of significance in speci- 
fying and evaluating shock tests. 

The value of the diagrams is enhanced by consid- 
eration of certain limiting conditions. If the ratio 
T,/T, is large, the beam vibrates through several 
complete cycles while the acceleration is being applied 
to the base. This condition is represented at the 
right side of Fig. 6, and the ratio a)/A, is near unity 
when 7,/T, is greater than approximately 5, except 
for the ripples which reflect the relatively light effect 
of the maximum beam deflection matching and mis- 
matching the maximum acceleration of the base. 

If the ratio of periods T)/T, is small, the accelera- 
tion of the base reaches a maximum and then returns 
to zero before the deflection of the beam has reached 
a maximum. In this case, the beam-load system tends 
to be insensitive to the maximum acceleration of the 
base, A,. It is more likely to sense changes in veloc- 
ity, and the maximum deflection of the beam tends to 
be proportional to the velocity change of the base Vp, 
as is illustrated at the left side of Fig. 8. The maxi- 
mum acceleration of the load carried by the beam is 
directly proportional to the velocity change of the 
base and to the natural frequency of the beam-load 
system, and independent of the maximum accelera- 
tion A, of the base, when the ratio of periods T)/T, 
Is less than approximately 0.5. When the ratio T/T; 
18 greater than 0.5 but less than 5, the maximum ac- 
celeration experienced by the load is not in direct 
Proportion either to the velocity change or to the 
maximum acceleration of the base. A more compli- 
cated relationship then applies because of transient 
resonance between the beam-load system and the base. 

Several practical conclusions may be drawn from 
the results illustrated in Figs. 6 and 8. For a shock 
test which embodies a sharp impact, 7, is small and 
the left sides of Figs. 6 and 8 apply, for strésses in 
Structures of the equipment then tend to be directly 
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proportional to the velocity change embodied in the 
shock test, except where very rigid structures are in- 
volved. The same result is obtainable with nonrigid 
structures, when the impact is cushioned, if the ratio 
of periods T,/T, is small. The maximum accelera- 
tion experienced by the base of the equipment is sig- 
nificant only when the impact is cushioned and the 
equipment has relatively rigid structures. 

As an approximation, the specification for a shock 
test may be set forth in simple numerical terms by 
specifying the velocity change and the maximum ac- 
celeration, the velocity change being directly propor- 
tional to the area under the acceleration-time curve as 
indicated by Equation 2. The duration of the accel- 
eration pulse is thus defined, provided the maximum 
acceleration and the shape of the acceleration-time 
diagram are known. In a practical sense, the dura- 
tion is defined only approximately because testing ma- 
chines of the types mentioned tend to exhibit accel- 
eration-time diagrams having considerable similarity. 

The specification of a shock test in terms of veloc- 
ity change and maximum acceleration tends to give 
rigorously correct results for both relatively rigid and 
nonrigid structures, as indicated by Figs. 6 and 8. 
It is somewhat indefinite, however, for structures of 
intermediate stiffness because the exact shape of the 
acceleration-time diagram has some influence upon 
the response of such structures. This is a second- 
order effect, which can be eliminated only by specify- 
ing the details of the shock testing machine. Equip- 
ment subjected to shock tests is susceptible to many 
subtle influences, and to duplicate exactly the result 
of a shock test, it is important to use an identical or 
duplicate machine to avoid inconsistency. 
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HOW GLASS 


steel part, this new dust bowl, Fig. 1, for the 
Lewyt vacuum cleaner is designed for molding 


j Boer pemeng designed for production as a drawn 


from glass-reinforced polyester plastic. This low- 
pressure molded material has excellent characteristics 
for such parts, namely, high impact resistance, re- 
sistance to chipping, and low resonance which reduces 
operating noise. Use of plastics in this modern can- 





Low weight, high impact and good damping character- 
istics make glass-polyester parts ideal for machines 





we tee ORE se ee "a 


nister type cleaner reduces weight by 31% pounds over 
the previous all-metal job. 

This cannister for the Lewyt cleaner is produced 
by the Auburn Button Works Inc. The interesting se- 
quence of steps used in their molding operations is 
shown in Figs. 2 through 7 following. From these 
operations, some of the salient factors important in 
design can be readily ascertained. 
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Reinforced Plastics Are Molded | 






















to the preform mold. Fibres run at a rate of about 
“two pounds per minute, and a minimum of three 
is i for maximum production ef- 
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- ficiency. Preform cycle for — production is 
a 45 secon 
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Fig. 5—Left—Preforms are 
removed pte sereen ner 
weighed (approximately 3 
oz), and rent to molding de 
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Fig. 6—Above—Preforms are then placed 
on a two-cavity mold, where a charge of 
oo sy over each of them. 

molds are closed for a cure cycle at 250 
F with over 100 psi on the mold 


Fig. 7—Left—After the press o 
Se aad curing, =. * 
air ejection. No further ions are re- 


except i es for hose fit- 
The out ofthe dust bow i 5p 
gage? = Siegel 
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Flight Lab Confirms Results of Simulated Tests ] 


NGINEERING psychologists are endeavoring to 
design and develop flight equipment that will 
permit the human operator to function as efficiently 
and safely as possible. For this reason, the Aero- 
Medical Laboratory at Air Materiel Command Head- 
quarters, Dayton, Ohio is using an airborne psychol- 
ogy laboratory in a C-47 aircraft to determine just 
how a pilot reacts to certain flight conditions. 
Equipment itself consists of a motor-generator, 
sensing units, scoring console and recording consoles. 
The generating plant, located in the aft section of 
the cargo compartment, is adjusted for continuous 
output at altitudes ranging from the ground to 20,000 
feet. The sensing units consist of potentiometers and 
hydraulically operated pick-ups which actuate the 
scoring and recording consoles. Whenever a pilot ad- 
justs his instruments to correct a flight problem, the 
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instruments record the action. 

The scoring console electric stop clocks indicate 
the length of time a pilot is unable to stay within 
the allowed tolerance for such variables are airspeed, 
altitude, pitch, angle of bank, rate of turn, vertical 
speed, heading and glide path. Whenever he moves 
outside these tolerances the clocks stop and the per 
centage of time the clock operates, compared with 
the total time of the test, indicates the pilot's degree 
of proficiency. The recording console provides graphic 
records of aileron, elevator, rudder, throttle, and proP 
governor position, elevator, rudder and aileron pres- 
sure, air speed, altitude, angle of bank, vertical speed, 
glide path, localizer, rate of turn, pitch, inclinometer, 
and grip tension on the control wheel. A voice recorder 
and strategically-placed motion picture camera rec- 
ord the pilot’s comments and body movements. 
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BRATION FAILURES 





. . » how service behavior of gas-turbine buckets is re- 
corded and analyzed for design data. Continuous record 
is radioed from plane in flight to a trailer on the ground 


By E. Colston Shepherd 
London, England 


[* THE development of gas turbines for aircraft, 
considerable attention has been devoted to the 
problem of eliminating bucket failures. With 
certain turbines these failures invariably occur in 
flight, and still occur only in flight. Although a tech- 
nique for discovering the causes of the failures has 
been developed, research workers in England have 
mn unable to induce failures on the test bed re- 
Sembling those which take place during flight. In- 
vestigations, therefore, were organized to allow the 
testing and recording to be done during flight. 
Although telemetering of test data on aircraft struc- 
tures from air to ground has been a familiar process, 
it had not been applied to the flight testing of turbine 
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engines. To test turbine buckets in flight, apparatus 
is required for detecting, identifying, recording and 
analyzing the vibrations responsible for failure. 
Apparatus developed by Rolls-Royce Ltd. for this 
purpose has been in use for more than a year and 
has tested Derwent V gas turbines in a Gloster Meteor 
fighter and Nene gas turbines in an English Electric 
Canberra bomber, Fig. 1. In this equipment, test data 
are received by radio and recorded on a tape recorder 
set up permanently in a trailer, Fig. 2, so built that it 
can be towed at 30 mph without damaging the receiv- 
ing and recording equipment, Fig. 3. In the course 
of some 30 hours of test flying much valuable in- 
formation has been accumulated. Full interpretation 


POTS. tah ea 












of these data awaits the completion of further tests. 
What makes this test apparatus of special interest 
is that it is equally applicable to tests in flight or on 
the test bed and that it allows tests to be made at 
unusually high speeds and temperatures. 

In beginning this investigation the first object was 
to find out the manner in which the buckets were 
vibrating and the critical ranges of frequency. This 
suggested the use of wire strain gages. In these 
gages, the wire must be capable of withstanding a 
temperature of 1400 F and centrifugal forces equal 
to 20,000 times the weight of the gage. To avoid 
interference with the gas flow past the bucket, the 
gage wire is recessed into it and cemented to the 
bucket with the American Quigley company’s blue 
paint. After early tests, in which corrosion of the 
fine nichrome wire caused the gage to have a short 
life, a heavier wire (0.002-inch) was used. 

The gages are set in two positions near the root 
of the bucket, one at midchord sensitive to whip vibra- 
tions and another at the trailing edge sensitive to 
torsional vibrations, Fig. 4. Use of two gages is 
necessary because of the difficulty in identifying data 
from a single gage. The two have proved of great 
value in this matter despite the fact that the natural 
frequency of any vibration mode is modified to a large 
extent by temperature and centrifugal force. The 
ratio between the stresses at the two standard gage 
positions and at the usual point of failure was ob- 
tained in the laboratory with apparatus employing 
magnetostrictive transducers, Fig. 5. The purpose 
was to excite the bucket with sufficient energy to 
yield measurable stresses beyond the range of con- 
ventional electromagnetic equipment. 

Design of this type of transducer rests on the fact 
that most magnetic materials (of which nickel is a 
particularly good example) change their length slight- 
ly when magnetized. If an alternating magnetic flux 
is passed through a rectangular stack of nickel 
laminations, the stack changes its length by a few 
millionths of an inch at twice the frequency of the 
alternating current. If a polarized winding is em- 
ployed, a greater movement is obtained for a given 
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input and the frequency of the movement becomes 
equal to that cf the supply. For practical purposes 
the length of the stack is adjusted so that it will J ng. 
resonate at the required frequency. Then if alternat- | chr 



































ing energy is applied at this frequency, the movement 
may be ten times more than that obtained in the off- 
resonance conditions. give 

Movement of such a transducer, however, is notg 4 
sufficient to generate high enough stress in a turbine J ,, | 
bucket for accurate laboratory measurements. Recourse § fag, 
was had, therefore, to a tapered probe which butts fg, 
against one end of the stack and is rigidly clamped to § jp,, 
the turbine bucket near its root at the other, Fig. 5. The § yoy 
effect of the probe, which theoretically should be hy- J, 
perbolic in form, is to give a step-up in the movement give 
with a corresponding step-down in the force available. § 4, , 
In other words, the thin end of the probe moves much § ¢ , 
more than the thick end which butts against the and 
nickel stack. This probe has been used to excite 
turbine buckets at a frequency of 13,000 per second. 
Models have been tested to failure with the apparatus 
at this frequency which is equivalent to a frequency 
of 11,000 per second in an engine running about 14,- 
000 rpm. 





Tests Indicate Vibration Mode 


Failures obtained in this way added to the evidence 
that failures in flight were due to resonance in the 
same mode. The ratio between the stresses at the 
various gage positions was also obtained. Identifica- 
tion of modes in the bucket while the engine is m 
flight could then be made provided the vibration 
data could be communicated accurately. 

For this purpose, mercury slip rings proved of spe 
cial value. In the conventional type of slip rm’ 
the area of contact between brush and ring is rele 
tively small, requiring high spring pressures to mail 
tain contact. These pressures result in excessive brush 
wear and frequently cause scouring of the ring. In 
the mercury slip-ring device, Figs. 6 and 7, the whole 
periphery of the rotating ring is immersed in mer- 
cury and the area of contact is thus many times that 
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obtained with the more usual brushes. These rings 
reduced the background “mush” so much that ni- 
chrome wire of two-thousandth inch could be used 
in the gages instead of the customary wire of one- 
thousandth. The lower resistance of these wires 
gives a signal of a higher voltage for a given strength. 

Amplifying equipment for flight signals is the same 
as that for work on the test bed except, instead of 
feeding into a cathode-ray tube, it is used to “ampli- 
tude modulate” a carrier wave in the VHF radio 
transmitter normally carried by the aircraft. This 
works in the 120-megacycle frequency band. Such 
a system, if used to measure stresses directly, would 
give serious errors because of fading. For this reason 
an oscillator, which is in effect an electronic alternator 
of constant-voltage output, is carried in the aircraft 
ad its output is connected to the radio transmitter 
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about five times a second. During the intervals in 
the transmission of this calibrating signal from the 
oscillator, the actual stress signal is transmitted and 
estimations of stress are made in the trailer on the 
ground by comparing the amplitude of the stress 
signal with that of the calibrating signal which, as 
a matter of interest, is the equivalent of about 10,000 
psi stress. To enable the transmitting and receiving 
equipment to handle the bucket frequencies which are 
outside the normal limits of speech transmission, the 


modulation transformer is omitted and the amplifier 
output is coupled resistively to the modulating tube. 
For ordinary test-bed use, the signals are recorded 
by a continuous-film camera running at 900 inches a 
second. Long recordings are not considered because 
of the quantity of photographic material, with the 
consequent cost in time and labor, that would be 


























Fig. 6 — Right — Twelve-way slip-ring assembly 


mounted on the engine to communicate strain- 

gage data. The sli rings are of the mercury involved. During recording, precise adjustment of 
permitting use of heavier gage wire on the ets engine speeds is necessary because of the sharpness 
. of the resonance of the buckets. Accurate data on 
engine speeds would be impossible with single-channel 
transmission from aircraft to ground, yet without 
Mica — this information it would be difficult to obtain rec- 

washers ords of the remarkably brief peak stresses. 
The dilemma is overcome by recording on magnetic 
tape the whole signal from the aircraft, including 
Lead wire speech from the pilot confirming height, engine speed, 
to terminal etc. The tape is run past the recording head at 30 
block inches a second. This tape is replayed into a cathode- 
————— ray oscillograph and a note is made of the instants 
corresponding to the peaks in stress. Then, on 4 
; subsequent replay, only those peaks are recorded by 
LILLE SAL, washers the high-speed camera, Fig. 8. An alternative method 
CAS NAISN of analyzing the results on the ground is to replay 
A S2ZZG \; the tape into a variable band-width frequency analyzer. 
4G Results with the new apparatus showed that the 
biggest strains were in the stator vane order and 


























SS 


Y 


Taper filler 
plug 










U4 TEM, 


77m 
VZZ, 


<a ee. 


Z 


¢, 






We La 
aaa 


* WS 
44 











a that these do increase in flight. As compared with 
; re : : Its, stresses at frequencies of the order 

Fig. 7—Above—Details of mercury slip-ring unit test-bed results, , « 
shown in Fig. 6. The rotating copper ring . im- of 13,000 per second were shown to increase at high 
mersed in mercury, giving better contact than from aircraft speeds and low altitudes by as much as three 
conventional brushes to one. In this respect, telemetering flight data has 


begun to explain why there has been such a high 

. rate of bucket failure in service, whereas a failure ®t 4p, 

Fig. 8—Below—Film record from play-back of the on the test bed never occurs. It has also brought® .,, 
of (Concluded on Page 208) ant 
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-| Torque Measurements 


Fig. 1—Left—Torque meter on bearing 

test stand eliminates friction errors in 

measurements 7 utilizing flexible hinges 
and strain gages 


Fig. 2—Below—Diagtam of instrument 
arrangement and strain gage circuit 











ode- | By H. Grady Rylander 
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a ae measurements with cradle mounts are 
igh subject to the possibility of error because of 
lure friction in the support bearings. This friction 
ght and resulting error become so objectionable with 

small torques and high trunnion loads that special 
antifriction mounts must be used to insure accuracy. 
For studying this problem, an elastic support system 
has been developed to replace the trunnion bearings. 
This system, with thin steel straps supporting the 
load, Fig. 1, has been found to be one of the easiest 
Ways to eliminate the friction error in measuring 
torques. 

The torque may be accurately measured by using 
electric resistance strain gages bonded to the support 
Straps. This simple system can be made to give 
Measurements with an error of less than 2 per cent if 
the stress in the straps is primarily bending rather 
than direct tension due to the load supported by the 
Straps. In the units tested, because of errors in ma- 













MACHINE DESIGN—December 1951 





Assistant Professor of Mechanical Engineering 
University of Texas 
Austin, Tex. 


chining and placing the strain gages, a calibration 
was required to obtain good accuracy. 

One such unit, Fig. 1, was designed to measure 
torque on a bearing in a bearing test machine. In 
this case torque on the test bearing housing was the 
result of friction in the test bearing. Here the ten- 
sion load on the straps was variable and might range 
from 0 to 6000 pounds per strap, whereas the maxi- 
mum torque was only 160 lb-in. This variable ten- 
sion on the straps imposed on them an unwanted 
strain which does not exist in a simple dynamometer 
mount with a definite weight but which could be elim- 
inated effectively by wiring the strain gages to the 
bridge circuit shown in Fig. 2. Equal tensile strains 
in the straps do not unbalance the bridge, but bending 
strains caused by torque are multiplied by four in 
the measuring resistance. 

In the bearing test machine, Fig. 1, the strain 
gages are Baldwin SR-4 Bakelite base, type ABD-1, 
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bonded to the steel straps with Bakelite cement. Four 
of these gages, arranged as shown in Fig. 2, form a 
complete bridge circuit which is wired to a Baldwin 
strain indicator by connecting a lead from each 
corner of the bridge. The variable measuring resist- 
ance and battery are not necessary when balancing 
against a standard strain indicator. 

Effect of tension in the straps upon the torque 
reading is shown in Fig. 3, based upon the following 
approximate equation for the bending moment pro- 
duced by the torque loading: 


QL2 ) 


M = PL (1 
3EHI 


where 
M = Maximum bending moment in the strap, Ib-in. 
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Load (Ib) 
Fig. 3—Above—Effect of load on torque strain 
reading, comparing test with calculated 


Fig. 4—Below—Calibration curves showing the 
ects of load and torque on strain reading 


Net Strain Reading (microinches ) 
esses 8 8 3 BRB 


Torque ('b-in.) 


P = Load on the strap produced by torque, lb (Fig. 2) 

ZL = One-half the total length of the strap, in, 
(Fig. 2), 

Q = Tensile load on strap, lb (Fig. 2) 

E = Young’s modulus of elasticity of strap mate- 
rial, psi. 

I = Moment of inertia of strap, in.4 


This curve, Fig. 3, is extended to include the rather 
severe requirements of the bearing test machine 
where the tension load was large compared to the 
bending load. Fig. 4 shows the same effect on the 
actual calibration curves for this torque meter. It is 
interesting to note that the calibration curves are 
straight lines, thereby considerably reducing the time 
required for calibration. 

One of the few problems in using this type of 
torque meter occurs with a variable tensile load; 
torque is produced by the variable tensile load in 
the straps if the center lines of the straps do not 
intersect on the load line as indicated in Fig. 2. This 
difficulty can be overcome by calibrating or by cor- 
recting manufacturing errors with the use of shims 
under the straps, as shown in Fig. 1. 

When this method is used to measure the torque 
on a motor, pump, or other unit where the load on 
the straps is so nearly constant that no accurate ad- 
justment of the strap load line is necessary, the cali- 
bration curve will shift, due to any built-in eccen- 
tricity, and then will remain constant. 





Mobile Power 
Starts Fighters 


+ 

LIGHTWEIGHT, low-slung, extremely maneuv- 

erable, three-wheeled Jeep is being produced by 

O. E. Szekely and Associates as a mobile power plant 

to energize U. S. Navy jet fighters as well as land- 
based military planes of various types. 

The unit is a self-propelled electric power plant 
capable of furnishing constant current d-c for start- 
ing jet engines, and constant-voltage direct current 
for starting reciprocating engines and for checking 
out the electric circuits of airplanes. The generator 
for the starting power and the auxiliary equipment 
gets its drive from the center power take-off of 4 
converted Willys-Overland Jeep. The tricycle Jeep 
is steered by a vertical steering wheel that turns only 
the tail wheel. The entire unit, complete with special 
equipment, weighs only 1750 pounds. 
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Data Sheet 


Surface Compressive Stress 
in Gear Teeth 


By C. J. Schorsch 
Proposal Engineer 
United Engineering & Foundry Co. 
Pittsburgh, Pa. 


ORMULAS and a composite nomogram are pre- 
sates in this article for determining the surface 

compressive stress of straight-tooth spur gears 
and straight-tooth right-angle bevel gears. Included 
are solutions for both 14% and 20-deg pressure 
angles. 

Equations are based on the Hertz formula for the 
surface compressive stresses produced in contacting 
cylinders. Mating steel gears with modulus of elas- 
ticity of 30,000,000 psi and Poisson’s ratio of 0.25 
have been assumed. The equations are: 

For 1414-deg straight-tooth spur gear 


= oT 
o= ety (1+) 
D n 


For 20-deg straight-tooth spur gear 


Wt N 
o= vat = (44) 
D n 


For 1414-deg straight-tooth right-angle bevel gear 


nit emeataia W ; 
1+ (—) 
Wr n 


a. N 


n 











8 = 4581 





For 20-deg straight-tooth right-angle bevel gear 


N 2 
i+ (—) 
Wr n 


Am N 











8 = 3979 


Nomenclature is as follows: s = surface compres- 


sive stress, psi; w, — unit tangential tooth load, Ib 


per inch; D and d = pitch diameters of large and 
small spur gears, respectively, inches; N and n = 
numbers of teeth in large and small gears, inches; 
A,, = mean cone distance of right-angle bevel gears. 
The foregoing equations are built into the nomogram 
on the following page. 


EXAMPLE 1: Check the surface compressive stress 
in the gears of a speed-reducing drive transmitting 
1250 hp at 400 rpm input speed. Straight-tooth spur 
gears have 30 and 150 teeth, 15 and 75-inch pitch 
diameters (N/n = 5), and 25-inch effective face 
width. First, 

_ 33,000 P 33,000 (1250) (12) 
ee oR 400 (ar) (15) (25) 
= 1050 lb per inch 





On the nomogram, project a line from 1050 on the 
w, scale through 75 on the sloped D scale to the un- 
marked center scale. From this latter point, project a 
line through 5, as labeled on the spur side of the N/n 
scale, to the s scale. For a 1414-deg tooth form, s = 
59,000 psi; for a 20-deg form, s = 52,000 psi. 


EXAMPLE 2: Check the surface compressive stress 
in the straight-tooth bevel gears of a right-angle 
speed increasing unit transmitting 250 hp at 125 rpm 
output speed. Pitch diameters are 40 and 20 inches 
for 40 and 20-tooth gears (N/n = 2) and effective 
face width is 7.5 inches. Calculation with these data 
gives average pitch diameters of 33.333 and 16.667 
inches and a mean cone distance, A,,, of 18.6 inches. 
Then, 








33,000 P 33,000 (250) (12) 

wo. = = - 

’ uF 125 (or) (16.667) (7.5) 
= 2020 lb per inch 


On the nomogram, project from w, = 2020 through 
A,, = 18.6 to the unmarked scale. From this point, 
project a line through 2, as labeled on the bevel side 
of the N/n scale, to the s scale. For a 1414-deg pres- 
sure angle, s = 76,000 psi; for a 20-deg form, s = 
66,000 psi. 





Data Sheet 


(184 OOO!) 


(02) 


| 


°o 
N 


°o 
v 


,_t,j/,t[ir tits | 


| 


Tyr 


$ (Zv!1) 


P| 


ll Pe Be 
z § 





u/N 
(19Aeg) (ands) 


\\ 








yseas W 


4ysee} 





(ut 40d qh) 


~ 
> 


+— 0 


5 
ie 
+— OZ 


py | 


rta ty ty th 


Li iit 


2 


oS Oe are a 


: 
Nomogram for determining surface compressive stress in 1414 


—_— 
4 
— 
4 
4 
4 


: 


: 


: 





Ae ee eee eeeeeee 


0 ll Be ee 


: 


and 20-deg straight-tooth spur and right-angle bevel gear teeth 


7 J 
MACHINE DESIGN—December 195 











Design Factors for 


(Acuine DESIGN 


Stress Concentration 


Flat Bars with Multiple Notches 


TRESS concentrations caused by single fillets, 
S holes, and notches are well known,': 2 but less in- 
formation is available for multiple discontinui- 
ties, such as two or more grooves in a shaft, holes in 
a plate, or notches in a bar. One form of the latter 
case, semicircular notches in a bar under axial load, 
has been investigated? and is discussed in this 
article. Of particular interest to designers is the 
‘stress-relieving”’ characteristic of multiple notches. 
Some of the bar conditions to which this article ap- 
plies are shown in Figs. 1 to 4. Stress-concentration 
factors introduced by the notch or notches, Figs. 2 to 
4, apply to brittle materials under static or dynamic 
loading and to ductile materials under fatigue load- 
ing. For example, in machine parts, structural mem- 
bers and airplane construction, notches may be nec- 
*ssary in tension or compression members to permit 
passage of a cross member, such as a cable or bar 
passing perpendicularly to the notched bar. Data in 
this article would serve in such cases to establish the 
stress-concentration factor, K, and aid in modification 
of the part for more strength. 

_Stress-concentration values for one to five semi- 
circular notches and for the flat-bottom notch with 
circular fillets are shown in Fig. 2. Stress concentra- 
tion factor, K, as used in this article is defined as the 
ratio of the maximum stress in the bar to the average 
Stress at the gross area (unnotched section). 

Results were established photoelastically with a 
standard bar-width to notch-radius ratio, W/r = 18. 
This value was selected as a compromise between the 
more desirable semi-infinite plate (W/r—>oo) and the 
space limitations of the experiment. This ratio was 
varied in one case: two notches, spaced at a center- 


—,. 





: — 
References are tabulated at end of article. 
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By A. J. Durelli, R. L.. Lake and E. A. Phillips 


Armour Research Foundation 
Illinois Institute of Technology 
Chicago, Ill. 


to-center distance of two notch diameters, Fig. 3. From 
this curve, it is seen that the effect with a ratio of 
18 closely approximates that for the semi-infinite 
plate. For one notch this approximation is even bet- 
ter but, for three or more notches, the large amount 
of bending present over the cross-section containing 
the notches makes necessary a larger plate-width to 
notch-radius ratio if the same degree of approxima- 
tion is to be attained. 

As shown in Fig. 2, any case of multiple or flat- 
bottom notches is characterized by lower concentra- 
tion values than the single notch. This phenomenon 
makes possible increased strength through reduction 
in weight. More specifically, any notch added to one 
or more already existing in a given overall space de- 
creases the stress concentration with the flat-bottom 
notch acting as a limiting case. 

If the data in Fig. 2 are replotted with the center- 
to-center distance between notches used as the ab- 
scissa, Fig. 4, it becomes evident that a continuous 
addition of notches at the same pitch also causes a 
continuous decrease in the stress-concentration factor. 
The lowest values occur with /1/D = 1, i.e., with the 
notches touching. As 1/D becomes large, the notches 


Fig. 1—Example of a notched bar under uniaxial stress 
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Fig. 4—Stress-concentration factor, K, for axial loading of 
a bar with semicircular notches. All curves are for W/r=18 


grow farther apart and the curves approach the value 
of 3.08 for the single notch. 

In all cases the maximum stress in the bar occurs 
at the exterior notch. Therefore, if a notch is sup- 
plemented by one or more adjacent notches, in the 
sense of stress relieving, the final exterior notches as- 
sume the higher stresses which, nevertheless, are 
lower than the original stresses around the single 
notch. 

The effect of stress relieving can also be observed 
for grooves in a shaft under axial load or torsion.* 5 
Also known is the stress-relieving effect of removing 
adjacent material, such as undercutting a nut or 
adding a groove near the end of the threaded section 
of a bolt.5 Similarly, values of stress concentration 
talculated by Ling*. 7 for two circular holes in a plate 
exhibit a nature similar to the two semicircular 
notches, and the stress reduction resulting from the 
use of two holes instead of one is of the same order 
of magnitude as that for the notches. 

If curves of the type shown in Fig. 3 were available 
for every case—one to five notches at four to five 
different spacings—the designer would be able to read 
directly the values for any finite or small bar-width 
to notch-radius ratio. However, a great amount of 
work would be necessary to establish such curves. At 
Present, anyone confronted with a small bar-width 
to notch-radius ratio should get reasonable results 
using Figs. 2 or 4 in conjunction with Fig. 3. 

EXAMPLE: Assume the material of the bracket 
shown in Fig. 1 to be a heat-treated steel with a 
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tensile strength of 100,000 psi and yield point of 70,- 
000 psi. The single notch, from Fig. 2, raises the 
maximum stress to a value 3.08 times the stress that 
would occur in the bar without the notch. If 25,000 
psi is the maximum desired stress in the material, the 


‘ allowable end load would be (25,000) (9) (0.75) /3.08 


— 55,000 pounds. Fig. 2 can be used directly since 
W/r = 9/0.5 = 18. For smaller W/r ratios a larger 


stress-concentration value must be taken, such as 
suggested by Fig. 3. If the material on each side of 
the notch is removed so that an 8-inch flat-bottom 
notch is substituted for the original notch, L/D = 8 
and, from Fig. 2, a concentration factor of 2.36 will 
exist, a reduction of (3.08-2.36)100/3.08 = 23 per 
cent. Thus, with the same load the bar can be made 
23 per cent thinner, i.e., 0.75(0.77) = 0.58 inch. Or 
with the same 0.75 inch thickness, a 23 per cent larger 
load can be applied, 55,000/0.77 = 71,000 pounds. 
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DESIGN ABSTRACTS — 


Flexible-Disk Couplings 


By P. H. W. Wolff 


Assistant Engineer, Gas Turbine Dept. 
English Electric Co. Ltd. 
Rugby, England 


HE designer of almost any ro- 

tating machinery often finds that 
he has to provide for relative move- 
ment between various connected parts 
of a shafting system. Movement may 
arise from a number of causes: ther- 
mal expansions and distortions; non- 
rigidity of casings and bedplates; 
machining errors and_ tolerances. 
Even the sag, under its own weight, 
of a long, heavy shaft may necessi- 
tate a special coupling to avoid ex- 
cessive bearing loads and_ shaft 
stresses, or to achieve the satisfac- 
tory operation of a gear-box. One 





coupling which seems particularly at- 
tractive for high shaft-speeds and 
torque throughputs, especially where 
the surrounding parts are hot or lub- 
rication is difficult, consists merely 
of one or two flat metal disks which 
provide for the misalignment by bend- 
ing between their hubs and rims. 

In general terms, the designer is 
required to select or design a coup- 
ling, for a given shaft speed and 
power transmission, which will safely 
accommodate a certain relative shaft 
movement. This relative movement 
may, according to the application, 


consist of axial approach of the shaft 
ends, or tilting or parallel sideways 
movement of the shaft center lines, 
When considering a disk coupling for 
the duty, the designer can choose the 
number of disks, their inside and 
outside diameters, their shape of 
cross-section and the material, and 
he will need to know the stresses 
caused by centrifugal action, torque 
transmission, and the shaft move- 
ments. There may also be special 
stiffness requirements. For example, 
the coupling may, perhaps, have to 
be very soft because of bearing loads, 
or possibly, relatively stiff to trans- 
mit some small end thrust for which 
it would be expensive and inconveni- 
ent to provide a separate thrust- 
block. Since one disk, or a pair of 
disks close together, will behave very 
nearly as a universal pin-joint, two 
couplings separated by a length of 
“floating” shaft will be required 
when relative, parallel, sideways 
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Fig. 1—Above—Effect of taper on hub and rim bending 

stresses for skew deflection. Dashed curves represent rim 

stress; solid, hub stress. Stress p,—Ki,/a tons per sq in. 
per deg of skew 








Fig. 2—Right—Hub and rim bending stresses for skew 

bending in terms of torque throughput and shear stress. 

Dashed curves represent rim stress; solid, hub stress. Stress 
p.=KT/qa’ tons per sq in. per deg of skew 
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Nomenclature 











D= 


HK = Young’s modulus, tons per sq 


- Outside radius of disk,* 


inches; as a subscript de- 
notes “at rim” 

Inside radius* of disk, inches; 
as a subscript denotes “at 
hub” 

Flexural rigidity, 
— @*), ton-inchest 


Et2/12(1 


in.T 


= Calculation factor for stress 
= Calculation factor for stiff- 


ness 


- Exponent of variation of 


flexural rigidity; that is, D 
=D,(r/b)" and t = f, 
(r/b) 8 


= Bending stress at disk sur- 


faces, tons per sq in.? 


= Torque shear stress, tons per 


sq in. 
Radius, inches; as a sub- 
script denotes “radial” 


Torque throughput, ton- 
inches? 


= Local disk thickness, inches 


- Angular position relative to 


datum; as a subscript de- 
notes “tangential” 


Poisson’s ratio (or 1/m). 








* Radii a and b refer to the ‘‘thin’’ part of 
the disk and do not include fillets and bolting. 
tOne English long ton — 2240 pounds. 
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movement of the shafts is present. In 
this instance it may also be possible 
for the designer to decide the spacing 
of the couplings. 

To achieve a satisfactory design, 
the designer needs to know the per- 
missible stresses due to the various 
actions, and how the stresses in a 
coupling depend on the imposed de- 
flections, the material properties and 
the disk dimensions. 

The natural choice for the disks 
would be a ductile material—probably 
steel—and for such material there 
is a sharp distinction between the 
effects of steady and fluctuating 
stresses. With a coupling running at 
a steady speed the centrifugal stress- 
es are steady, but relative tilting of 
the shafts causes bending stresses 
which reverse at each half-revolution 
of the shafts. The axial deflection 
and torque transmission stresses de- 
pend on the type of machine and the 
application, but these too are almost 
steady for turbine and electrical ma- 
chinery. The normal design proced- 
ure for shafting is to consider only 
the major steady stresses in conjunc- 
tion with large factors of safety, 
partly to account for stress concen- 
trations and fluctuating stresses. The 
case of a disk coupling running with 
any appreciable skew misalignment, 
however, requires accurate determina- 
tion of the maximum skewing stress- 
es, and consideration of these in rela- 
tion to the fatigue range of the ma- 
terial at the appropriate values of 





the steady stresses. A steel coupling 
running with absolutely steady stress- 
es is unlikely to fail, even if the 
yield point is reached occasionally, 
but if the alternating stresses in the 
coupling, allowing for stress con- 
centrations, exceed the fatigue limit, 
the coupling will fail eventually. It 
is important, therefore, to know the 
upper limit of the skewing to which 
the coupling may be subjected, and to 
design the coupling to have safe 
stresses at this maximum deflection. 

Skewing of the disk produces radial 
and circumferential bending stresses 
at the hub and rim of the disk, and 
these, together with the complicated 
system of steady stresses, produce a 
combination for which a satisfactory 
comparison with the available simple 
fatigue data would appear to be diffi- 
cult to obtain. For steel disks, howev- 
er the relationship between the radial 
and circumferential bending stresses 
is such that generally no serious er- 
ror arises in assuming the larger 
stress to be acting alone, and in ad- 
dition, the fatigue range is relatively 
little affected by the simultaneous ac- 
tion of quite large steady stresses. 

There are certain factors which 
tend to reduce the fatigue ggrength 
of the disk in relation to the labora- 
tory estimation. Stress concentra- 
tions arise at the transition from the 
disk proper to the rim and hub. These 
stress concentrations can be reduced 
by providing generous transition fil- 
lets which, at their junction with the 
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Fig. 3—Left—Effect of taper on stiffness for skew deflec- 
tion. Stiffness = &¢,° ton-in. per deg of skew 


Fig. 4—Above—Effect of taper on hub and rim bending 
stresses for axial deflection. Dashed curves represent rim 
stress; solid, hub stress. Stress p,=Kt,/a? tons per sq in. 


per in. movement 
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basic disk shape, have radii of curva- 
ture equal to several times the local 
disk thickness. Surface imperfections 
can considerably reduce the fatigue 
strength. If it is important to attain 
the maximum fatigue properties of 
the material, especially with high- 
tensile steels. Machining marks 
should be removed by grinding or 
stoning, and the disks polished. Cor- 
rosion adversely affects fatigue 
strength, particularly with high-ten- 
sile carbon steels, and if there is 
danger of corrosion, a stainless steel 

(or a _ suitable nonferrous alloy) 

should be used. 

The results of the various stress 
calculations for steel disks are give 
in Figs. 1 to 6. The stresses hav 
been calculated on the basis of the 
usual thin disk assumptions. These 
are: 

1. Small deflections only are con- 
sidered, and stretch of the mid- 
plane of the disk is neglected 

2. Straight lines in the disk 
which are normal to the mid- 
plane before bending remain 
straight after bending 


10° es, Tae : ] 
Se a 


3. Stresses normal to the mid- 

plane are neglected. 

It is also assumed that the disk is 
provided with a relatively thick rim 
and hub for purpose of bolting up, 
that is, that the disk is encastered 
[edges clamped] at both rim and hub. 

Only one form of disk taper has 
been considered, namely, that in 
which the disk thickness is propor- 
tional to some arbitrary power of 
the radius. With this form, only four 
elementary terms are involved in the 
deflection equation for both skew and 
umbrella deflections, whereas other 
forms would lead either to series sol- 
utions for the deflection, or to solu- 
tion by step-by-step methods. 

SHEAR AND CENTRIFUGAL STRESSES: 
The torque shear stress q is T/2rr*t. 
For the range of tapers covered by 
the curves, the shear stress is a max- 
imum at the hub (q,,,,), and is 
T/2rb2t,. 

Centrifugal stresses are unlikely to 
be an important limitation on disk 
size except with high-speed shafts 
where, with reasonably light rim de- 
sign, a maximum rim speed of about 






450 ft per sec should prove satisfac. 
tory. 
EFFECT OF MATERIAL PROPERTIES: 
All the bending stresses and stiff. 
nesses are directly proportional to 
Young’s modulus. The curves have 
been plotted for a value of EZ of 13,400 
tons per sq in. (30,000,000 psi). 

Poisson’s ratio (¢) has been given 
the value 0.3 for the curves. For the 
uniform thickness disk in both skew 
and umbrella bending, the stiffness. 
es, and the hub and rim radial bend- 
ing stresses, are proportional to 
1/(1—e?); and for both uniform 
thickness and tapered disks, at the 
hub and rim p, = oP,. 

SKEW BENDING: In Fig. 1, the radial 
bending stresses at the hub and rim 
are plotted in the form, p,=Kt,/a 
tons per sq in. per deg of skew, 
against » and b/a. In comparison 
with the uniform thickness disk, tap- 
er decreases the maximum bending 
stress while the smaller rim-stress 
is relatively little affected. For a given 
hub thickness, taper decreases the 
mean thickness and hence the mean 

(Continued on Page 219) 
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Fig. 5—Above—Effect of taper on stiffness for axial deflection. Stiff- 
ness = &t,°/a* tons per in. movement = 3 


Fig. 6—Right—Distribution of radial bending stress for skew bend- a. 
/a = 0.05; 6, 0.10; ¢, 0.30; d, 0.50. Stress = Kt,/a tons oe! 
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Appointment of 
john C. Buckwalter 
as chief engineer of 
the Long Beach divi- 
sion of Douglas Air- 
craft Co. Inc., Santa 
Monica, Calif., was 
announced recently. 
Mr. Buckwalter has 
been associated with 
Douglas since 1929. 
He was project engi- 
ner on the original 
DC-4 commercial 
transport and also 
helped design the B- 
19. From his posi- 
tion as executive en- 
gineer at the Santa 
Monica plant, he was advanced during World War II 
to the position of assistant manager and subsequently 
was made manager of the Chicago plant. For the 
past six years he has worked in the general office 
in Santa Monica as assistant to the engineering vice 
president. As chairman of the Industry and Educa- 
ton Advisory Board of the U. S. Air Force, Mr. 
Buckwalter has assisted the Air Force in establishing 
design and operating policies for the Arnold Engineer- 
ng and Development Center recently dedicated at 
Tullahoma, Tenn. He is a member of the Society of 
Automotive Engineers. 


John C. Buckwalter - 


+ 


‘Frank A. Votta Jr. has been appointed chief en- 
sineer of the Hunter Spring Co., Lansdale, Pa. As- 
sociated with the company since 1941, Mr. Votta has 
been engineer in charge of design in the Neg’ator 
division for the past two and one-half years. He 
will now head engineering, design, and research 
activities in all phases of the company’s operation 
xcept the Neg’ator division, and he will be respon- 
sible for engineering problems in the development 
of new manufacturing processes and the improvement 
of present equipment and techniques. 


7 


Link-Belt Co., Chicago, has appointed Bert L. Pearce 
48 chief engineer of the Ewart plant in Indianapolis, 
Succeeding Charles R. Weiss, who has retired after 

years’ service. At the same time Russell T. 
+ ang was appointed assistant chief engineer. Mr. 
farce has been associated with Link-Belt for 15 
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years and has held various positions in engineering 
and sales at the company’s Dodge and Ewart plants. 
For the last ten months he has served as assistant 
chief engineer of product design. Mr. Sweeney came 
to the company in 1918 as a tool designer. Since 
last January he has been assistant chief engineer 
in application engineering at the Ewart plant. 


+ 


Westinghouse Electric Corp. has announced the 
appointment of L. R. Ludwig as director of engineer- 
ing and research for the Atomic Power division, Pitts- 
burgh. He succeeds F. R. Benedict, who is assuming 
new engineering responsibilities in the headquarters 
office. Since joining the company in 1925, Mr. Ludwig 
has served in various engineering and research ca- 
pacities. He collaborated with another Westinghouse 
engineer in the discovery and commercial development 
of the ignitron rectifier, contributed to the field of 
protective devices such as lightning arresters and 
circuit breakers, and during World War II took part 
in work that led to the development of the atomic 
bomb. 


¢ 


As a result of expanding research, Battelle Institute, 
Columbus, O., has promoted four members of its re- 
search staff to supervisory positions. Dr. Horace J. 
Grover has been named supervisor of research on 
fatigue and structural analysis; Arthur D. Schwope, 
supervisor of research in mechanical metallurgy; 
and Henry A. Saller, supervisor of research on spe- 
cial metallurgical materials. Charles F. Lucks will 
supervise the instrument division. At the same time, 
Lloyd R. Jackson was named an assistant director of 
the institute. 


¢ 


W. Dawkins Espy, vice president of Lear Inc., 
Grand Rapids, Mich., has been named chief engineer 
for the company’s Grand Rapids division. 


o 


Johan A. Muller has joined the Lewis Welding & 
Engineering Corp., Bedford, O., as head of a newly 
formed development department. Holding more than 
30 United States patents covering various phases of 
his work, Mr. Muller has specialized in the design 
and development of hydraulic equipment, particularly 
in its application to the plastics and rubber industry. 
For a number of years he served as chief engineer 
of the research and development laboratory of The 
Hydraulic Press Mfg. Co., Mt. Gilead, O., and later as 
a designer of special hydraulic equipment for Delco 
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Products division of General Motors Corp. at Dayton, 
O. Mr. Muller’s new work will be chiefly concerned 
with the development of a plastic injection molding 
machine to which his company recently acquired all 
manufacturing and selling rights. 

SJ 


Several promotions were announced recently in 
the Bendix Products division of Bendix Aviation 
Corp., South Bend, Ind. George W. Pontius III has 
been named manager of the automotive products sec- 
tion. T. H. Thomas replaces Mr. Pontius as manager 
of automotive engineering. J. Allan MacLean, former 
quality control manager, is now assistant manager 
of the aircraft products division, and Frank C. Mock, 
who was manager of fuel feed engineering, has been 
named director of all fuel system engineering. 

SJ 


C. A. Norgren Co., Denver, has promoted William 
O. Hall to the position of chief project and test engi- 
neer. He will be in full charge of laboratory opera- 
tions. 

2 


Formerly chief engineer of Green Manufacturing 
Co., Racine, Wis., E. H. Rocks has been advanced to 
the position of vice president. He will retain charge 
of engineering in the company’s metal working pro- 
duction, which includes stamped and fabricated parts, 
rolled forms, and polished, plated, or painted metal 
parts. 

& 


Southwest Research Institute, San Antonio, Tex., 
has appointed Trevor H. Clark as director of the 
Division of Military Research and Development. He 
was also named as a special consultant to the Insti- 
tute’s Physics Department. 


° 


William A. Williams, 316 East Wadsworth St., 
Philadelphia 19, Pa., recently resigned as chief en- 
gineer of the American Pulley Co. in order to devote 
his time to product development and consulting en- 
gineering. He was formerly a research engineer with 
the Westinghouse Electric Corp. 


° 


Formerly professor of mechanical engineering at 
the University of Minnesota, James J. Ryan recently 
joined the staff of General Mills Aeronautical Re- 
search Laboratories in Minneapolis. He will serve 
as project engineer in the Electro-Mechanical Section. 
Mr. Ryan has been a technical consultant to Allis- 
Chalmers Mfg. Co., Federal Cartridge Corp., and 
Northwestern University. 

° 


Several new appointments have been announced by 
the Armour Research Foundation in Chicago. Dr. 
Gerhard A. Nothmann, assistant chairman of the 
mechanism and propulsion research department, has 
been appointed department chairman. A specialist 
in dynamics and engineering mechanics, with partic- 
ular interest in automatic machinery, vibrations, 
elasticity and the behavior of metals, Dr. Nothmann 
will supervise the activities of scientists, engineers 
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and servicing personnel. Also promoted to chairmall 
of his department, Dr. Max Hansen was formerly ag 
sistant chairman of the metals research departmen 
He joined the Foundation in 1949 and was an asgof 
ciate professor of metallurgical engineering at Illinoj 
Institute of Technology for two years. Robert 
Lubker, assistant chairman of the metals depart#) 
ment, has been named an associate chairman. 









+ 
Frank W. Chambers has been appointed director o 
engineering of Kennecott Copper Corp., New York. 


+ 








Chester W. Bruce has been appointed chief engi- 
neer for the Chicago district of Republic Steel Corp, 
succeeding Alvin A. Claassen, who has retired. Haroldf) 
E. Berg has replaced Mr. Bruce as assistant chief! 
engineer. 








° 





Raymond S. Perry has been elected vice president 
and director of Federal Telephone and Radio Corp, ; 
Clifton, N. J., manufacturing associate of the Inter- 
national Telephone and Telegraph Corp. He has had 
wide experience in both the sales and engineering 
fields of the communications industry. 

+ 


Paul Harter has been named chief project engineer 
of the industrial division of the Warner Electric Brake 
& Clutch Co., Beloit, Wis. Before joining the Warner 
organization in 1947, Mr. Harter served on the en- 
gineering staff of the Wright Aeronautical Corp. 


¢ 


Kaiser-Frazer Corp., Willow Run, Mich., has ap- 
pointed R. L. Logue and D. H. Tillotson to the posi- 
tions of chief body engineer and chief engine and 
chassis engineer, respectively. Mr. Logue has been 
production engineer and Mr. Tillotson, chief drafts- 
man. 


an fe fe 





° 


E. G. Shower, formerly a member of the technical 
staff of the Bell Telephone Laboratories, has joined 
Radio Receptor Co. Inc., Brooklyn, N. Y., as chief 
engineer of the newly formed Germanium division. He 
will be in charge of development and production activ- 
ities concerning germanium and devices using ge 


manium. 
© 


Former manager of the engine division, J. B. Was 
key has been appointed assistant to the vice president 
in charge of production at Pacific Airmotive Corp. 
Burbank, Calif. L. B. Littrell, formerly manager 
the aircraft division, succeeds Mr. Waskey and has 
additional duties as jet project engineer. 

. 


Frank W. Curtis has been appointed vice president 
and chief engineer of Crescent Metal Products Inc., 
Cleveland. He comes to this company from the Alu 
minum Co. of America. 

7 

Rudolph J. Lesnik has been appointed chief ens 
neer of the Gorham Tool Co., Detroit. He has bee? 
associated with the company since 1942. 
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HYDRAULIC CONTROL VALVE 1 
dent . . offers one-hand multiple operation 
on American Industries Co., Dept. 6, Bristol, Pa. 
nter- ' 
had 
ring 
Control levers can be op- 
erated independently or si- 
multaneously. 
neer 
ake 
mer 
€n-f Designation: Model B. 
Size: 6 to 10 gpm. 
Service: Actuating 2 single-acting lifting cylinders or 1 
double-acting cylinder; working pressures to 1500 psi. 
ap- Design: Spool and sleeve type, combination 3 and 4- 
osi- way with built-in relief valve; spring-centered; hard- 
and ened, precision-ground spools operating in hardened 
steel sleeves; hardened pivot pins. 
-_ Application: Farm and road machinery; machine tools; 
‘ts- aircraft; hydraulic presses. 
For more data circle MD 1, Page 189 
ca 
ed 
- MAINTAINED-POSITION SWITCH 2 
Te . . « Closes on first push, opens on second 
iv- General Control Co., Boston 34, Mass. 
T 
Fast switching is permitted by 
S- the spring-operated return action 
at of the operating plunger mech- 
nism, 
Jey 
of 
1S 


it 





Designation: A-C-O. 

Size: 239 in. high, 2 in. wide, 1,4 in. deep. 

Service: As transfer, safety or limit switch; contacts 
rated 20 amp, 125 v a-c, noninductive; first press 
transfers the contacts and second press restores them. 

Design: Single-pole, double-throw, for either normally 
closed or open circuits; operating-plunger mechanism 
'S insulated from the contacts; wide-spaced terminals 
with barriers; supplied with dust eover; mounting 
either through single hole by means of %4-in. thread- 
ed bushing, or top or side-panel mounting with clear- 
ance holes for 6-32 screws. 


For more data circle MD 2, Page 189 
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in quick-reference data sheet form for the convenience of the 
additional information on these new developments, see Page 189 


SOLENOID 3 
.- - designed for quiet operation 
National Acme Co., 170 E. 131st St., Cleveland 8, O. 


Plunger impact is cushioned, for 
use where the plunger is sub- 
ject to a severe return blow in 
operation under a spring load. 





Designation: 3K-300. 

Size: 4, +s, %, 1% in. strokes. 

Service: Push or pull, 2% to 14 lb, in approximately 
1-lb increments; noise is reduced by cushioning 
plunger impact; for 110, 220, 440, 550 v, 25, 40, 50, 
60 cycle a-c; d-c, special; can be furnished for up to 
400 strokes per min. 

Design: Leather-faced retainer stop and hood acts as 
guide and silencer for plunger; plunger laminations 
are bonded with Stellite at sides and point of im- 
pact; base or side-mounted; hand-wound copper coil 
insulated with 3-ply varnished cambric, and impreg- 
nated and varnished cord; Bakelite spool ends; steel 
coil liner. 


For more data circle MD 3, Page 189 


ANCHOR NUT 4 
.  . of self-locking, spring-steel construction 


Kaynar Mfg. Co. Inc., 820 HE. 16th St., Los Angeles, 
Calif. 





This stamped anchor nut 
is simple in design and 
exceptionally light. 


Size: %-in. presently available; No. 8 to %-in. avail- 
able in near future. 

Service: Crimped flexible threaded portion grips bolt, 
providing uniform locking torque for large varia- 
tions in bolt diameter; threads are hard and wear- 
proof; locking torque not altered by number of in- 
sertions and removals; high-temperature applications 
to 700 F; has static axial load strength above Army 
and Navy requirements. 

Design: Solid or floating anchor, or gang-channel type; 
flanged anchoring portion is integral with thin-walled 
drawn spring-steel shell, fully tapped throughout 
length; high-carbon annealed spring-steel shell is 
crimped, then heat-treated to provide flexible grip- 
ping action. 


For more data circle MD 4, Page 189 
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KEY-OPERATED SWITCHES 
. . . restrict use to authorized personnel 
Square D Co., 4041 N. Richards St., Milwaukee 12, Wis. 


Every possible combination of 
key withdrawal (locking) po- 
sitions is available. 


Designation: Class 9001, type TSK. 


Size: 1% in. wide, 1% in. high, 14% in. deep to mount- 
ing plate. 
Service: Selector switching with key withdrawal in 
one, two or three positions; oil-tight; two keys fur- 
nished; keys operate any standard unit—cpecial 
combinations can be furnished; maximum ratings 
as follows: 
Alternating Current Direct Current—— 
Volts Amperes Volts Amperes 
(normal) (inrush) (normal) 
110-125 y 60 115-125 .2 
220-250 y 30 230-250 0.55 
440-480 7 15 550-600 0.2 
550-600 : 12 
Design: 2 or 3-position switches with SPDT, DPDT, 
DPNC or DPNO contacts at 1 position on 2-position 
switches, at 1 or 2 positions on 3-position switches; 
interchangeable legend plates, standard or special. 


For more data circle MD 5, Page 189 


ENAMEL COATED STRIP 
... in any desired color or shade 


Coated Coil Corp., 501 W. 30th St., New York, N. Y. 


baked-enamel coating, plus a 
special binding process, enable 
this strip stock to be used 


(oe . 
Flexibility and adhesion of the | 9  & 
©: 


for stamped, formed and pee 


drawn parts. 


of a 


Designation: Enamelstrip. 
Size: Width, 3% to 30 in.; thickness 0.006 to 0.040-in.; 


coiled to length desired. 


Service: Prefinished stock for stamping, drawing, form- 


ing, fabricating; dry film thickness, 0.0001 to 0.001- 
in., special to 0.002-in. for government specifications; 
withstands manufacturing stresses and bends to 
180 deg without cracking or peeling; maintains finish 
through manufacturing operations. 


Design: Cold-rolled steel, electrogalvanized _ steel, 


electrolytic tin plate, brass, zinc or aluminum strip; 
chemically treated, then finished on one or both sides 
with synthetic enamel (alkyds, ureas, phenolics, 
etc.); colors and shades to specifications, with first 
side in one color, second in another if desired; acid, 
temperature-resistant and weatherproof finishes 
available; finish is baked on and coil slit to exact 
width desired. 


Application: Automobile parts, appliances, containers, 


office equipment, instrument parts, batteries, toys. 


For more data circle MD 6, Page 189 
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SMALL MOTOR 
eee maintains exact synchronous speed 
Allis-Chalmers Mfg. Co., Milwaukee 1, Wis. 


On starting or after transient 
voltage drop or overload, this 
motor will immediately pull 
into step at the rated fre- 
quency. 


Size: 4 in. diam, 2% in. long; weight, Z.6 lb. 

Service: Develops 8 oz-in. starting torque, 0.8-oz-in. 
synchronous torque; operates at synchronous speed; 
reversible; speed ranges up to 40 to 1; continuous 
operation on voltages up to 250 v, frequencies from 
10 to 400 cycles, single, 2 or 3-phase; can be used 
as generator in control and indicating systems. 


Design: Reluctance type; can be furnished with 2, 4, 
6, 10 or 12 poles for single or 2-phase operation, 2, 
4, or 8 poles for 3-phase; no starting equipment 
needed; flange or special mounting. 

Application: Sequence timing systems; high-speed in- 
strument chart recorders; large electric clocks; 
speed and position control systems; signal genera- 
tors in speed indicating, recording and control sys- 
tems. 
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BIMETAL THERMOSTATS 


. . - hermetically sealed with neoprene 
Stevens Mfg. Co. Inc., 69 S. Walnut St., Mansfield, O. 


Contacts, terminals and 
leads are protected from 
moisture and _ contami- 
nants. 


Designation: MH 100, 200, 
300; CH 100. 


Size: Can size—MH 100, ; re 
CH 100, 42-in. long, 0.750-in. wide, 0.345-in. thick; 
MH 200, 1+ in. high, }{-in. diam; MH 300, 1% 
in. long, 1¢y in. wide, 0.440-in. thick; 12-in. leads. 

Service: Temperature control from —76 F to +250 F 
for neoprene, —76 to +400 F for silicone-rubber; 
hermetically sealed against moisture and contaml- 
nants; electrically independent bimetal therma! ele- 
ment eliminates artificial cycling; factory calibrated: 
haat H MH (Std.) MH (spee.) 
6-30 v d-c 10 20 
50 v d-c a. 

125 v a-c, 40 c* 2 

250 v a-c, 40 c* i 
125 v a-c, 25c¢ ‘ S 
250 v a-c, 25c¢ 








* and up. 


Design: CH is low-wattage bimetal strip unit, MH is 


bimetal disk; MH and CH 100 are sealed in ‘ype 
CR-7 crystal can with neoprene or silicone rubber 
molded over terminals and leads; MH 200 is round 
metal can with molded top; MH 300 has molded 
rubber enclosure; silver contacts; stainless or In- 
conel return spring; base, Alsimag or equal. 
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Flanged 
Sleeve Bearings 


HE addition of a flange on a sleeve 

bearing often serves as a very useful 
device to the designer. For instance it is an 
ideal way of meeting the problem of end 
thrust. Or it can serve to locate or anchor 
the bearing; to act as a divider; or to form 
arecess to hold the lubricant. In some 
cases, particularly in electric motor bear- 
ings, the flange has a beveled edge to 
insure alignment. 


In cast bronze bearings the flange can be 
located anywhere on the outside diameter 
and can be made any thickness as required. 
In sheet metal bearings the location of the 
flange is limited to the ends and cannot be 
any thicker than the:metal used in the 
body of the bearing. 


In applications where the principal use of 
aflange is to meet a thrust condition it is 
well to include oil grooves on the face of 
the flange. In cast bronze the most popular 
type is the wedge shape as illustrated 
herewith. This permits the introduction of 
oil in order to produce the hydraulic pres- 
sure required to separate the flat surfaces. 
Sheet metal bearings usually employ a 
design known as “‘tear drop.” 


In applications where the operating speed 
is comparatively slow, it is often wise to 
ue graphite impregnated bearings. The 
gaphite can be included on both the in- 
side diameter and the flange of the bearing. 
In some cases it is often difficult or im- 
possible to locate the oil intake in the 
Proper place to insure good lubrication 
while at the same time make it convenient 


DIRECTION OF 
VOVRENAL ROTATION 





Recommended type of groove on 
face of flange. 
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ECOVOmMICAL 


Measurements to specify when ordering Flanged Bearings. 


and accessible. The use of flange in appli- 
cations of this nature provides a reservoir 
for the lubricant. The oil intake can be 
placed in the most convenient place on 
the housing while the corresponding hole 
in the bearing can be placed where operat- 
ing conditions demand. 


Powder Metallurgy 


When the application permits, the most 


economical method of producing flanged 
bearings is by Johnson LEDALOYL. With 
this method the complete bearing is formed, 
under pressure, to required size and toler- 
ance. All machine work is eliminated and 
you gain the advantage of the self-lubri- 
cating action. Many sizes of LEDALOYL 
flanged bearings are standard stock items, 
ready for immediate delivery. Our new 
catalogue gives a complete listing of sizes 
available. Write for your copy. 


When ordering or specifying flanged bear- 
ing it is important that a// dimensions are 
given. This diagram can be used as a guide. 
When using flanged half bearings be sure 
to specify whether they are FULL halves 
or SAW CUT. Saw Cut bearings can be 
used where shims are included. Full cut 
bearings are more expensive but are nec- 
essary for precision fits. The use of an 
undercut under the flange lowers produc- 


tion costs but does not interfere with the 
efficient operation of the bearing. 


A. Outside diameter of bearing. 
B. Inside diameter of bearing. 
C. Length—over-all—of bearing. 
D. Outside diameter of flange. 
E. Thickness of Flange. 


Engineering Service 


Johnson Bronze offers manufacturers of 
all types of equipment a complete engi- 
neering and metallurgical service. We can 
help you determine the exact type of 
bearing that will give you the greatest 
amount of service for the longest period 
of time. We can show you how to design 
your bearings so that they can be pro- 
duced in the most economical manner. As 
we manufacture all types of Sleeve Bear- 
ings, we base all of our recommendations 
on facts free from prejudice. Why not 
take full advantage of this free service? 


This bearing sheet data is but one of a series. 
You can get the complete set by writing to— 





SLEEVE BEARING HEADQUARTERS 
525 S.MILL ST. + NEW CASTLE, PENNA. 
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FLANGE-ENDBELL MOTORS 
. . » for direct mounting of hydraulic pumps 
Reuland Electric Co., Alhambra, Calif. 


Endbell flanges of these 
motors are maehined to 
fit most standard 
pumps, insuring preci- 
sion alignment between 
pump and motor shafts. 


Size: 9 in. diam flange with 6 equally spaced 44 in. 
holes on 3}4 in. radius for NEMA frame sizes 224, 
225, 254, 284, 324, 326 (shown on right endbell); 
2% in. square flange with 4 equally spaced %-16 
tapped holes on 2% in. radius for same NEMA 
frame sizes plus 204 (shown on left endbell). 


Service: Motors available from % to 20 hp; reduces 
pump wear by eliminating misalignment between 
pump and motor. 


Design: Flanges under Size fit most standard pumps; 
adapters or special mountings available for others; 
standard dripproof motor has pump flanges on one 
or both endbells; totally enclosed fan-cooled, or ex- 
plosionproof, on one endbell only. 
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CONVEYOR BELT CARRIERS 10 
. « - automatically correct sidewise shift 
Stephens-Adamson Mfg. Co., Aurora, Ill. 


These “training rollers” respond quickly to shift of 
the belt from dead center, moving to an angular 
position to return the belt to normal running condi- 
tions. 


Designation: No. 720, 723——Seal Master’ normal-duty 
series; No. 214, 215—“Simplex” heavy-duty series; 
No. 234, 235——“Pacific” heavy-duty series. 

Size: Nos. 720, 214, 234 have 6-in. diam rollers, others, 
5-in.; No. 720, 723, for 16 to 60-in. width belts; 214 
for 18 to 60-in.; 215 for 16 to 48-in.; 234 for 18 to 
48-in.; 235 for 18 to 36-in.; other dimensions depend 
on belt width. 

Service: Centering continuous conveyor belts; makes 
correction before belt has strayed more than frac- 
tion of an inch; minimizes edge wear of belt due 
to action of guide rollers; spaced at 50 to 100-ft 
intervals. 

Design: Conveyor belt normally rides between actuat- 
ing side-rollers; if belt strays, its weight presses 
down on side-roller, turning belt carrier to angular 
position with regard to belt travel; rotation of car- 

,rying rolls at angle to belt returns belt to normal 
position. 
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GATE VALVES 
..- made of forged steel for high pressures 


R-P & C Valve Div., American Chain & Cable Co. Inc., 
Reading, Pa. 


These general-purpose valves are 
small in size—the %-in. size meas- 
uring 3 in. face-to-face and 5% in. 
from center to top. 


Designation: 6056 (screwed end); . ey 
6057 (socket-weld end). R = 


Size: 4, %, %, %, 1, 1%, 1%, 2-in. pipe size or tube 
OD size. 


Service: Tested for 2500 lb hydrostatic pressure, 100 
lb air test under water; 2-piece gland and follower 
provides uniform packing pressure; working pres- 
sures and temperatures as follows: 

Pressure 
(psi) 

2000 
1520 


Temperature 


1610 
1460 
1280 
Design: Screw-over bonnet on %, %-in.; bolted bonnet 
with male-female joint on %, %-in.; bolted bon- 
net with tongue-and-groove joint and soft iron gas- 
ket on rest; body and bonhet are forged carbon steel; 
gland bolts and nuts, chromium stainless steel; heat- 
treated, hard chrome-plated disk; solid wedge with 
pressed-in seat rings. 
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IMPULSE COUNTER 12 
. . for high-speed production operations 


General Electric Co., Special Products Div., Schenec- 
tady 5, N. Y. 


This step-motor counter is de- 
signed for counting ranges 
above those possible with elec- 
tromechanical counters and 
below those requiring scaler 
counters. 


Size: 13 in. high, 11 in. wide, 7 in. deep; weight, 12 lb. 
Service: 100% counting accuracy from 0 to 60 vounts 
per sec; high accuracy from 60-100 counts pvr sec; 
random or continuous counting to 5 digits input 
from voltage pulses (6-15 v rms), contact operation, 


or photoelectric preamplifier output; opera's 
+ or — pulses; power, 115 v a-c +5%, 60 cy'°s. 

Design: 2-phase step motor operates resetting rc ~'ster: 
power supply consists of a thyratron “flip-flo; ci 
cuit, an input amplifier and high-voltage s pply: 
manual-reset type register with 0.188-in. hign nU- 
merals; counting assembly can be remov: and 
placed at remote location. 

Application: Packaging machinery; textile ma: | inery 
for counting flaws; radiation counting wher: lirect 
reading desired. 


For more data circle MD 12, Page 189 


MACHINE DESIGN—December 1951 








res 
Inc., 


ith 


C- 


51 





MACHINE DESIGN—December 1951 


To help you... 
design more production time } 


into the heaviest machines 


ALEMITE | 















<= 


Valve illustrations one-half actual size 


Accumeter 


Specially designed for tough-job lubrication 
... to enable you to design in greater pro- 
duction output on the largest, heaviest 
machines! Alemite’s Type II Accumeter 
System extends the protection of automatic 
mechanized lubrication to mines, steel 
mills, processing plants everywhere. Gives 
you a fully enclosed system that can be 
used indoors or outdoors, can be painted 
or treated with anti-corrosives, and will 
handle every type of oil or grease that can 
be pumped—from fluid oils to heavy non- 
fibrous greases. 


The Alemite Type I! Accumeter Automatic 
Lubrication System consists of a lubricant 
pump, a distribution system of tubing, and 
jorce-feed valves mounted on or near indi- 
vidual bearings. . 


Automatically, from one central point, it 

safely, surely lubricates all the bearings 

on a machine—while production continues. 

Increases output by eliminating shut down 

for lubrication! Ends the risk of lubrica- 

Hon errors or neglect by your clients. Adds 
rs to the life of the machine! 


Unlike other systems, the valves on the Ale- 
mite Type II can be quickly serviced with- 


ALEMITE 


ACCUMETER AUTOMATIC LUBRICATION 
1850 Diversey Parkway, Chicago 14, Illinois 


VALVES 





out breaking the lines. The valves have 
only three movable parts. Easily adjusted 
—adjusting pin cannot be knocked off. Nor 
is there ever the danger of scoring lap-fit 
metal: 


No other method has equaled Alemite’s Ac- 
cumeter Systems for sustained accuracy 
in metering oil or grease to bearings. Tests 
show no variation in the amount of lubri- 
cant discharged to bearings . . . even after 
73,312 lubrication cycles, equal to 122 years 
of twice-a-day service! Moreover, Alemite 
Accumeter Automatic Lubrication is not 
just “one-shot” lubrication. It is continuous 
between cycles. That’s because Alemite’s 
exclusive “accumulating” feature prolongs 
the discharge of lubricant to bearings. 


To meet your full range of requirements, 
there are three different Alemite Accu- 
meter Automatic Lubrication systems. Ver- 
satile in application, they are adaptable to 
machfnes of every type and size. Write now 
for Form 22-189, a free 16 page brochure 
giving full data. And for specific applica- 
tion recommendations, include description 
of machines you are now working on. Ale- 
mite, Dept. R-121, 1850 Diversey Parkway, 
Chicago 14, Illinois. 


A PRODUC: OF 
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A 
Alemite‘s Type Il 
Accumeter System 


i 
| 
! 
Meters oil or grease to rotary, 
oscillating, stationary —plain or 
anti-friction bearings. Furnished 
in 4 capacities from .050 to .500 
cu. in. All are adjustable. Single 
valves as well as manifolds of 2, 
3, 4, and 5 are available. System 
handles up to 600 bearings. Man- 
val or automatic operation. 
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REDUCER FITTING 13 
. «- holds heavy or thin-wall tubing 


Crawford Fitting Co., 884 E. 140th St., Cleveland 10, 
Ohio 


Permitting different tubing 
sizes to be joined easily, this 
fitting provides a torque-free 
and leakproof assembly. 


Designation: Swagelok series R. 

Size and Service: Joins two different tube sizes (OD, 
in.) ly to ts, %-%, ts-%4, 4-%, ts-%6, 3-16, 14-%, 
56-%, %-1, %-1; fitting will withstand precsure 
exceeding tube bursting strength; torque not trans- 
mitted from fitting to tubing in assembly; heavy 
or thin-walled brass, aluminum, copper, steel, stain- 
less steel, Monel or plastic tubing can be accommo- 
dated. 

Design: Two ferrules are slightly swaged into tubing 
by threaded chuck, providing leakproof seals at 3 
points; tubing is supported over entire lergth of 
acsembly; available in brass, aluminum, steel, stain- 
less steel or Monel. 
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BATCH COUNTER 14 


. . - Closes switch on last count of batch 


Production Instrument Co., 702-08 W. Jackson Blwvd., 
Chicago 6, Ill. 


Besides counting the 
number of batches, this 
instrument can also ac- 
tivate controls on pack- 
aging or materials-han- 
dling equipment. 


Designation: WA. 

Size: 5% in. long, 3% in. wide, 443 in. high. 

Service: Counting preset batch quantities at up to 600 
counts per min; counts any one or any combination 
of quantities within the following groups—(a) 5, 
10, 50, 100, 500, 1000, 5000, 10,000—-(b) 10, 25, 50— 
(c) 100, 250, 500—(d) 1000, 2500, 5000—-(e) 2, 10, 
20, 200, 1000, 2000, 10,000; at end of count, unit 
cloces built-in batch control switch; counter actua- 
tion by switch, relay or photoelectric cell; furnished 
for 12 v 60 cycle, 24 v 60 cycle, 115 v 25, 40-50 or 60 
cycle, 230 v 25. 40-50 or 60 cyc!e; also 6, 12, 24, 30, 
48, 115, 150, 230 v d-c; special voltages available. 

Design: Four number wheels; knob, key reset or non- 
reset types; dustproof cact-aluminum case; separate 
compartment houses wiring connections. 

Application: Conveyors, chute gates, packaging equip- 
ment, pile changers. 
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HYDRAULIC-CYLINDER VALVE 15 
. . . controls direction and speed of travel §h 


Wisler Engineering & Machine Co., Railroad < West ( 
St., Sturgis, Mich. 


This compact valve eliminates 
the need for two extra speed- 
control valves. 


sso Be se t 


Designation: Sincro. 

Size: 4-%, % or % in. pipe sizes. 

Service: Independent regulation of stroke-speed of 
double-acting cylinders from 0 to full valve capacity 
in both directions; 0 to 250 psi precsure; lever move- 
ment 70 deg, max; lever inclination indicates flow 
direction. 0 

Design: 4-way, convertible to 3-way by plugging either u 
of 2 cylinder ports; 3 models—hand-operated, foot- 0! 
operated with rocker pedal, or foot-operated with ¥ 
spring return (no built-in speed control); oscillating a 
dick and seat are ground and lapped to provide leak- le 
proof seal; valve stems sealed with O-rings; brass 
disk and shaft, iron body and lever for oil and air, 
others available. fi 


——— a ed 
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CENTRIFUGAL PUMP 16 
. . . Close-coupled and mechanically sealed | 


Economy Pumps Inc. Div., Hamilton-Thomas Corp. 
Hamilton, O. 


Light in weight and easy to service, 
these general-purpose units are suit- 
able for small pump applications. 


Designation: SCC. 

Size: 2 in. pipe inlet x 1% in. pipe 2 
outlet, overall size approx. 9, in. ; . ’ 
long, 11 in. wide, 18 in. high; 1% in. x % in., aP 
prox. 6% in. long, 8 in. wide, 15 in. high. 

Service: General purpose; single or three-phase, 60 4 
cycle current; operate at 3450 rpm; dismantle: with 
4 bolts; dynamically balanced impellers: 


Min. Heaii—— 
Capacity 


Motor Max. Head——— c 
(gal per min) h 


Head Capacity Head 
(hp) , (ft) (gal per min) (ft) —_ 
106 —— 0 t 
126 U FS 
% 116 < 
94 








% 56 
% 64 
% 50 
Design: Single-stage, vertical close-coupled; bronse 
fitted; mechanical seal; open type holding lugs on 
dripproof induction motor; horizontal mountin: cpe 
cial; cast-iron casing and motor stand. 


m— Dee of OD et 


~~ eM 
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POWDER 
METALLURGY 
(ONSERVES MATERIALS 


As the channeling of strategic 
metals into essential applications 
takes on increasing importance, the 
material-conserving advantages of 
powder metallurgy processes are 
receiving added actention. 

In powder metallurgy, parts are 
die-formed to their final dimensions 
within extremely close tolerances. 
This does away with the need for 
machining operations which result 
in scrap metal. 


intricate Shapes 


The advantages of the powder 
metallurgy process are of partic- 
ular importance in the production 
of intricate structural shapes, which 
would normally involve extensive 
and complex machining, with a 
large amount of scrap. Gears, cams 
and many other parts are success- 
fully produced, without machining, 
by the powder metallurgy process. 

In addition to making most ef- 
fective use of critical materials, 
the powder metallurgy process, by 
eliminating costly machining, re- 
duces unit cost to the purchaser. 
Since the production of special 
shapes requires tooling, the low- 


ec@Ot 


© 8 OHH EC 


o* 
*e 





Parts such as these can be produced by the 
powder metallurgy process, without machining 
Operations that result in metal scrap and 
increased unit costs. 


Cost advantage is most marked in 
high-volume work, where initial 
tooling charges are offset by sub- 
Sequent savings in unit costs. 


Compositions Available 


Bearings and parts can be pro- 
duced in any one of a number of 
Compositions of “COMPO” (porous 
bronze ) or “POWDIRON” (sinter- 
ao ) either with or without self- 
ubrication. Detailed’ information 
ronal be obtained from the manufac- 
-urer, Bound Brook Oil-Less Bear- 
ing Company, Bound Brook, N. J. 
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‘Strategic Materials 
S-T-R-E-T-C-H Farther 
in COMPO’ and POWDIRON © 


BEARINGS AND PARTS 


When hard-to-get metals are processed by Bound Brook 
powder metallurgy to form “COMPO” (porous bronze) 
and “POWDIRON” (sintered iron) bearings and parts, 
there’s no waste of strategic materials. The metals 
go farther, to serve Bound Brook customers 
better — and to aid the defense program. 
“COMPO” and “POWDIRON” bearings and parts need 
no machining, leave no scrap — at Bound Brook 
or on the user’s assembly line. 
For latest list of stock sizes of “COMPO” bearings, write 
us on your company letterhead. Consult our Engineering 
Department on parts and special bearings. 





SEND FOR THIS F REE Booklet TODAY "cio 


} 
“COMPO” 
. 
“POWDIRON” 
| 


ESTABLISHED 1883 
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AND MATERIALS 


DRILL ROD 17 


. .- in standard lengths 


Ace Drill Corp., Adrian, Mich. 


Harder than conventional tool-steel materials, these 
blanks have equivalent toughness. 


Size: Available as hardened, tempered and centerless 
ground in # to 1 in. diam, tolerance +0.001-in.; 
or as hardened and tempered only, from 0.118 to 
0.515-in.; length, 36 in. 

Service: For knock-out pins, dowel pins or rollers; 
measure approximately 6 points higher on Rockwell 
C scale than conventional tool-steel materials. 

Design: 10-ft lengths of solid round bar stock are 
hardened, cut into blanks and centerless-ground. 
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VIBRATORS 18 
. » » air-cushioned for quiet operation 
Cannon Vibrator Co., 1111 Power Ave., Cleveland 14, O. 


New principle of air-cushioning 
is claimed to eliminate bolt 
breakage and increase vibrator 
life. 


Designation: EM. 

Size: Piston diam, 1% to 5 in.; piston weight 1 to 45 
lb; mounting bases, 6 to 18 in. long; total weight 
12 to 240 Ib. 

Service: Vibration to prevent arching, hanging-up and 
sticking in bins, hoppers and chutes; air-cushioned 
action prevents metal-to-metal pounding, gives quiet 
operation, reduces strain on vibrator parts; effec- 
tive pulsating and forwarding action is created by 
heavy pistons and extra-long strokes; operates on 
all pressures from 15 to 125 psi. 

Design: Momentum and change in direction of piston 
creates vibration, with action air-cushioned at each 
end of stroke; bodies are hardened semisteel cast- 
ings; steel pistons are heat-treated and electrolized. 
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RUBBER HOSE 19 
. . - for multiple-duty applications 


Mercer Rubber Corp., 66 Reade St., New York, N. Y. 


Smooth hose bore permits uninterrupted, fast flow, 
even when reeled. 


Designation: Abrasoflex. 

Size: 7 sizes from ¥; to 1 in. ID. 

Service: For air, water, paint or oil spraying, grease 
or gasoline; working pressure to 250 psi; resists 
petroleum products and mild acids; resists abrasion. 

Design: Rubber, with 1 or 2-braid, high-tensile rayon- 
reinforced body; black cover. 
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MASTER SWITCH 20 
.. « for heavy-duty installations 


General Electric Co., Control Dept., Schenectady 5, 
me We 


a ; 


Designed for large materials- 
handling equipment, this 
switch features a new cast- 
aluminum cover and up to 
six adjustable stops. 


Size: 14 in. high with handle vertical, 13 in. wice, 
in. deep. 
Service: Switching with one to six points of opersting- 
handle movement in either clockwise or counter 
clockwise direction, adjustable with open-end w: _— 
6, 8 or 12 circuits; capacity, 15 amp, 600 v a~ or 
amp, 250 v d-c; contacts replaceable without pe 
turbing wiring; cover protects from dust, dir an 

accidental blows. 

Design: 3 frame sizes; light-weight cast-alu — 
cover; ball-and-rod handle standard; same with off- 
position thumb-lever latch, auxiliary thum» lever 
electric switch, epring-return mechanism, or une 
lever mechanism also available; contacts ident ‘iable 
by numbers on accessible terminal board. ’ 

Application: Materials-handling equipment; stee|-mill 
cranes. 
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Uniformity — 
The mass production of small, intricate parts often irvolves inspection 
problems almost equal to the production problems, plus the risk of scrap 
at each machining operation. 


Uniformity is a basic characteristic of the V-R technique. A change from 
machining to our technique often results in the elimination of two out of 


three inspections. 


Correct Design 


Simple designs are best, but there is no longer any need to oversimplify 
for the sake of producibility. 


The part whose design requires multiple machining operations, or whose 
service conditions require a non-machinable alloy can probably be made 
economically by the V-R technique. 


In addition, V-R may be able to make the “impossible’”’ part. 


| 


_ | = 


Pi P | a ce ™* 
“ your part on both 
/ of these circles. IE i 
fits within, thes 
_! circle and joes not | 
fit within the small yg 
circle, V-R can make 
‘, it, no matter how : 
x intric . te the aed The V-R technique is suited 
7 form. fi only to volume production. 
™ a Submit either a sample or a 
working drawing of your part. 
We may be able to help you. 
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BRASS STRIP 
. + has brazed-in electric contacis 


D. E. Makepeace Co., Attleboro, Mass. 


Precious metal slugs, inserted in brass strip, act 
as contact points in stamped electric parts. 


Form: Brass strip with brazed inserts; inserts are 
flat slugs brazed into strip, subsequently formed to 
contact shape. 

Size: Strip, up to 6-in. wide, yy-in. thick; also stamped 
and formed parts to specifications. 

Service: For parts requiring firm electric contacts. 

Properties: Silver or other precious-metal contacts; 
composition of brass in strip supplied to individual 
specifications; insert contacts hard and wear-resist- 
ant due to cold working. 

Application: Rotors or bridge contacts in switches. 
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FLEXIBLE COUPLING 22 
. . « for fractional-horsepower drives 
Guardian Products Corp., 1215 E. Second St., Michigan 


City, Ind. 


Available in a variety of bore sizes and lengths, 
these single-unit couplings are for applications using 
miniature and fractional-horse-power motors. 


Size and Service: Compencates for minor angular and 
lateral shaft misalignments; three different series 
as follows: 

—Rating (at 1750 rpm)— Length —Bore Sizes— 
(watts) (hp, approx) (in., min) (in., max) (in, ) 
25-124 1/30-1/6 1 4 » % te, 
te *% 
125-248 1/6-1/ 1% 1% M%, te. i ty 
Ye, Ya 
249-550 Y-% 2% 1% » % % 

Design: Single-unit construction; 2-4 ply rubber with 
synthetic reinforcement; 125-248 and 249-550 w se- 
ries are also available with splined bores in 3-in. 
min lengths; die-cast zinc-alloy ends drilled and 
tapped for ¥;-18 socket set screw. 

Application: Fluid pumps and compressors; appliances; 
blowers; power lawn mowers; machine tools. 
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MINIATURE SLIP RINGS 


... electroplated on one-piece dielectric core 
Electro Tec Corp., South Hackensack, N. J. 


Claimed to be far smaller 


than any previous type, eS 
these m:niature slip rings ‘| | |! | iI | | | | if 
have high dimensional ac- : 

» ’ 


acuracy. 

Size: 0.045-in. diam; 2 to 6 rings, V.vdsu-1n. W.ue with 
barrier width, 0.015-in.; weight of 6-ring unit, 5.5 
grains. 

Service: As rotating contacts on miniaturized equip- 
ment; withstand 1000-v hipot test, ring-to-ring and 
between leads; dimensional accuracy a_sured by pre- 
cision machining and polishing; precious-metal sur- 
face deposits prevent tarnish, minimize wear and 
brush noise. 

Design: Fine silver (hardness, 60 to 70 Brinell) rings, 
with palladium and rhodium or gold surface deposits, 
are electroplated into grooves of one-piece plastic- 
dielectric core; separate color-coded lead feeds each 
ring. 
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TWO-PIECE FASTENER 24 
. .. installed rapidly with pneumatic tool 


Cherry Rivet Co., 231 Winston St., Los Angeles 13, 
Calif. 


On instaliation, the fastener 
clamps the material being fas- 
tened tightly together, and 
clinches it under tension. 


Designation: Lock Bolts; aircraft 
series; commercial series. 

Size: ;; to %-in. diam; grip 
lengths; % to 14§ in. 

Service: Fastening with strength 
values equal to or exceeding 
same-sized AN bolts; hole tolerances for interfer- 
ence fit exceed thorce of AN bolts, eliminating ream- 
ing; after inctallation, lock bolts weigh 50% as much 
a3 equal-sized bolts and nuts; clamping action will 
pull together a gap of \%-in. 

Design: Pin is inserted in work from one side; collar 
inserted on pin from the other; a special pneumatic 
tool engages the serrated grooves in the pin shank 
and exerts a pulling action on the pin; tool simul- 
taneously pushes collar against material, thus clamp- 
ing the material, then swages collar into pin grooves 
and breaks pin flush with collar; aircraft series ™ 
75ST aluminum alloy or heat-treated alloy steel, 
commercial series in 24ST aluminum or mild steel; 
various head styles available. 
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HOW TO MAKE A PROFIT 
by simple subtraction 


i) ¢ saved on each 
part machined 


from ais Tubing 








This manufacturer knows his three R’s—raceways, Rockrite and ’rithmetic. 
From actual records, he found ball bearing raceways machined from 
Rockrite Tubing instead of ordinary tube stock cost 1.9¢ less per part. 
e There are good reasons behind this profitable ’rithmetic. Sized by a 
distinctively different process, Rockrite Tubing has closer tolerances ... 
needs less machining, permits higher cutting speeds and feeds. In this 
case, machine output is approximately 60% higher. Work surfaces are 
better, too. e Want to do some 
cost subtraction yourself on tubu- 
lar parts? Learn more about close- 
tolerance Rockrite Tubing. Send 
for Bulletin R2 today. 
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ROCKRITE 
saves more than 
any other tubing 


Higher cutting speeds 
Tools last longer between 
grinds 

Work-surface finishes are 
better 


Machined parts have closer 
tolerances 


Stations on automatics are 
often released for additional 
operations 

Extra-long pieces available— 
less downtime for magazine 
stocking and fewer scrap ends 


Closer tolerances often elimi- 
nate necessity for machining 
on outside or inside 





TR-125A 


TUBE REDUCING CORPORATION: WALLINGTON, NEW JERSEY 
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D-C POWER SUPPLY 25 
. « » has closely regulated outputs 


Electronic Measurements Co., Red Bank, N. J. 


Two continuously vari- 
able high-voltage out- 
puts plus an unregulated 
low-voltage output are 
available. 


Designation: 208-A. 

Size: 19 in. wide, 8% in. high, 12 in. deep; weight, ap- 
proximately 47 Ib. 

Service: Supplies 0-600 v d-c at 200 milliamp, 0-150 v 
d-c at 5 milliamp (both continuously variable) or 
6.3 v a-c at 10 amp (unregulated); regulation within 
0.5% from no load to full load on 0-600 v, within 1% 
at 150 v on 0-150 v; hum less than 5 mv; impedence 
less than 2 ohms at 20 cycles or more; line input, 
105-125 v. 

Design: Milliammeter and voltmeter included; positive 
or negative ground; voltages available from front 
or rear. 
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HYDRAULIC PUMP UNITS 26 
. .- for high-pressure power systems 


Kobe Inc. Div., Dresser Equipment Co., 3040 E. Slau- 
son Ave., Huntington Park, Calif. 


These packaged pumping units, 
with integral electric drives, con- 
tain all accessories necessary for 
hydraulic power generation. 


Size: Size 2 (15 hp)—43¥% in. long, 
12 in. wide, 334% in. high; size 3 
(30 hp)—52 in. long, 16% in. wide, 
4675 in. high; size 3 (50 hp)— 
same, except 55% in. long. 

Service: Operation from 220/440 v, 3-phase current; 
continuous service; replaceable plungers and liners 
provide the following ranges of service: 
——SIze——_ Plunger 

(diam, in.) 
2 (15 hp) standard 1%-% 1550-4320 16.54-5.96 
special e-fe 5140-20, 000 5.00-1.03 
3 (30 hp) standard 1%-1 2010-5000t 25.61-8.36 
special 2%-1% 1200-1750 42.34-29.40 
3 (50 hp) standard 1%-1% 2260-5000 37.86-15.65 
special 2%-1% 1370-1970 62.58-43.36 


* Nominal only. t To 10,000 psi available. 


Design: Integral induction motor transmits power to 
crankshaft through double-reduction gears; each of 
3 cylinders delivers fluid into common high-pressure 
manifold; ball type valves with stainless steel fol- 
lowers and springs; automotive type lubrication 
(splash and presrure) with scavenger pump for leak- 
age, and crankshaft-driven lube pump; relief valve 
and pressure gage included. 
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AND MATERIALS 


NEOPRENE CONVEYOR BELT 
... for food and confectionery handling 


Baldwin Belting Inc., 74 Murray St., New York 7, N.Y. 


Tasteless, odorless and nontoxic, this belt is oil and 
waterproof, and can be washed. 


Designation: Supertex Heavy or Standard. 

Size: Belt width to 48 in.; cover thickness—Heavy, 
é:-in., Standard, 0.010-in. 

Service: Washable with water, steam or concentrated 
cleaners; resists oil and greases; minimum shrink- 
age under water; tasteless, odorless and nontoxic; 
temperatures up to 250 F; little stretch; smooth 
surface leaves no impression on food products; re- 
sists acids and alkalies. 


Tensile Strength (per in.) ............ ioo 
Recommended Load (per in.) 

Minimum Pulley Diam 1 in, 

Design: 3 or 5 plies of light-weight (9.0 oz), closely 
woven duck are bonded with a 0.010-in. thickness of 
neoprene; edges are also bonded; surfaces are cal- 
endered and press-cured for smoothness; can be 
joined with alligator or clipper lacing, or made end- 
less with vulcanized multiple step lap. 
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VARIABLE-SPEED DRIVE 28 
. «+ powers rotating-test setups 
Speed Selector Inc., 118 Noble Ct., Cleveland 13, 0. 


Accurate regulation and in- 
herent stability permit close 
speed control during calibra- 
tion or other tests. 


Size: 4-hp—18% in. long, 13% in. wide, 15 in. 
5 hp—34 in. long, 14 in. wide, 28 in. high; 1' 
33% in. long, 22 in. wide, 26 in. high; 2 hp, =‘ 

Service: Driving rotating-test setups; 50:1 rat 
\%-hp, 5-hp drives, 16:1 with 10 hp; 150 to 75" 
for %-hp unit (shown) with 1140 rpm mo‘, 
hunting; absence of drifting holds speed va: 
to less than 0.25% over full range; control h: 
backlash. 

Design: Standard NEMA motor (open or ex 
proof with electrical characteristics desired | 
output shaft through 4 variable-pitch sheaves 
and-sprocket, hand knob or special contrc 
faces of “controllable” sheave together, 
stretchless, steel-cable V-belt to change 
other 3 spring-loaded sheaves; prelubricate: 
ball bearings; sintered bronze bushings; reg 
staticproof V-belts. 

Application: Instrument, pump, or jet engine co! 
testing equipment. 
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SILICA INSULATION 29 


... for high temperatures 


H. I. Thompson Co., 1733 Cordova St., 
Los Angeles 7, Calif. 


- Originally developed for jet air- 
craft, this fibrous material has less 
than half the weight and bulk of 
comparable insulating materials. 


27 













Designation: Refrasil. Z . 
ed Form: Fibrous silica, in bulk, batts, 1 y) 
k- “cloth, coréage, sleeving, tape. 4. te | ome | Nc ‘wate 


ic; , : i 
, Size: Fiber diam, 0.0002 to 0.0004-in.; 
STARTERS 


th batt thickness (nominal), ;-in. 
Line Voltage Type 















Service: Thermal insulation up to 1800 
F; electrical insulation; filtration, 


y with chemical resistance of pure 
; silica; high flexibility, not affected 
in, by continued high temperature. 

ly Properties: Low thermal conductivity; 
of effective acoustical insulation; sur- 
1- face density, 0.05-lb per sq ft; spe- 
e cific heat, 0.19. 

j- 





=== With Visible Contact 
Overload Relays 







R-B-M Size 0 and 1 A.C. Magnetic Starters 
have identical overall panel mounting di- 
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- a mensions. All parts, except stationary and 


movable contact assemblies, are common to 
3 «9 STEEL WIRE 30 both sizes. 
...with plated copper coating 
Kenmore Metals Corp., 380 Ninth St., 
Jersey City 2, N. J. 


Produced by a continuous electro- 
plating process, this wire contains 
about 55 per cent less copper than 


Ilsco solderless lugs, suitable for #6 maxi- 
mum wire size, are standard. Screw terminals 
are available on special order. Magnet coil 
can be removed without disassembling the 
starter. Stationary and movable contacts 





aa : Heat , . : ea 

Solid copper wires. seat led to the aterter i, —-—«sFeplaceable without disconnecting wiring. En- 
Designation: Copperon. — closed heater element, expanding U-shaped 
Size: :-in. diam to No. 30 AWG Bi-metallic thermal over- bi-metal and snap action contact mechan- 

(0.010-in.) load relay assembly replace- 4 ‘de d labl 

nine — able without removing start- ism provide dependable, accurate motor over- 

= : For springs, float racks and er from enclosure. Designed P : - ' 

ift rods, electric transmission lines, for separate mounting with- load protection. 

coils, leads; coating resists damage out sub-panel assembly. ‘ 2 ; : ’ 

fron: temperature changes, hot roll- sient Dest aaet Small overall size, plus indentical mounting 

ng or cold drawing. « is standard. Manual-Auto- dimensions for 10 and 15 ampere 2 to 5 pole 
Properties: Low, medium or high-car- matic Reset available on spe- 

bon steel core; electrical conductiv- a tenia contactors, as well as 

ity at high frequencies comparable Two 5 pole contac- Size 0 and 1 non-re- 

0 Solid copper wires; corrosion re- tors mechanically in- . k 

sistant; high dimensional stability Pm penne hy versing starters, make 

and iiechanical strength; weight, common bese. Un- the R-B-M line ex- 

_ naa 0% leas than same- pe site int 5 tremely flexible for 

€ soli ; changeabili ce) 
'@ Copper wires. ampere N.O. con- y 


tacts and 15 ampere control panel layout. 
convertible N.O. or 


N.C. interlocks. 





Address Department B-12 
"Se DIVISION 
EX WIRE CORP. 
ogansport, Indiana 


MANUAL AND MAGNETI ELECTRI 
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ENGINEERING DEPARTMENT 


DRAFTING TABLE 31 
. . - of all-steel construction 
Emrick Inc., 1724 Clinton Ave., Kalamazoo, Mich. 







Rigidity is assured by all- 
steel construction, rein- 
forced by steel angle sup- 
ports. 









Size: Drafting board, 72 x 42 x 1 in.; height, adjust- 
able from 33 to 47 in.; leg base area, 42 x 25% in.; 
pencil tray size, 39 x % x 12 in.; shipping weight, 
146 Ib. 

Service: Top adjustable from 0 to 50 deg; shipped 
knocked-down. 

Design: Sugar-pine top with tongue-and-groove joints; 
equipped with leveling device; all-steel base with 
adjustable footrest. 


4 
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RESISTANCE THERMOMETERS 32 
. « « cemented to high-temperature surfaces 


Ruge-de Forest Inc., 84 Massachusetts Ave., Cam- 
bridge 39, Mass. 





3 
Small in size, these °°°°°8 Nickel “a req 
bonded Bakelite re- + 
sistance thermome- 
ter elements have 
high stability and 
long life. 














Wescott 

Designation: BN-3, BN-4 Stikons. 

Size: BN-3, %-in. long, #;-in. wide; BN-4, %-in. long, 
ys-in. wide; both are 0.006-in. thick, have 1 in. leads. 

Service: Temperature indication in range —100 to 
+300 F; can be used to 350 F for reduced service, 
to 400 F on short runs; resistance (70 F)—BN-3, 
50+2 ohm, BN-4, 200+2 ohm; resistance tolerance 
tested individually and marked; charts for conver- 
sion of resistance values to deg F or C are furnished. 

Design: Nickel wire (0.0008-in. diam) bonded between 
Bakelite wafers; No. 30 tinned wire leads. 

Application: Measuring temperature on rotating shafts 


or propellers with slip rings; telemetering of flight 
and rocket temperature data. 
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For additional information on this new equipment, see Page 189 


ELECTRICAL STRAIN GAGE 33 


... can be calibrated accurately 


Statham Laboratories Inc., 12401 W. Olympic Blvd. 


Los Angeles, Calif. 


Mass of the moving 
parts of this gage is 
small, permitting faith- 
ful dynamic recording 
with the same strain in- 
dicators used with bonded strain gages. 


Designation: SG-1. 

Size: Two knife-edge sets, 1.5 in. spacing for displace- 
ments to +0.003-in., and 0.375-in. spacing for 
+0.012-in.; overall size, 24% in. long, %-in. wide, 
%-in. high. 

Service: Gage factor, approximately 2; accuracy and 
linearity, within 1% of full scale; resolution, within 
0.1% full scale; can be mounted with rubber bands, 
tape or spring clamps; gages individually calibrated. 

Design: Unbonded resistance-wire transducer element; 
two active resistance arms; supplied with 5-ft cable, 
mahogany case. 
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ELECTRONIC RELAYS 34 
. . . provide sensitive control in laboratory 

Emil mae Co., 20-26 N. Moore St., New York 13, 
Be Bs 





Models provide extreme sensitivity or mechanical 
ruggedness. 


Designation: E-1, E-2, E-3. 


Size: 
Model Height Width Depth Contro! Lead 
(in. ) (in. ) (in.) (leng':. ft) 
E-1 6% 5% 4 
E-2 7% 7 3% 
E-3 8 7% 5% unlit. ted 


Service: Sensitive laboratory relay control with ~har- 
acteristics as follows: 








Model Load Contro! —— 
(amp) (v) (microamp) (v) 

E-1 10 115 a-c, d-c 15 35 are 

E-2 30 115 a-c 6 3 ac 

E-3 30 115 a-c 3 16 d-c 

Design: Normally off or on operation, change’ ber 
1in 


metal jumpers on E-2 and 3, by separate ter: 
on E-1; mercury-to-mercury contacts on E-2 
precision switch on E-1; E-3 has isolating ‘rans 
former, permitting grounding on either side 0! line. 


’ 
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90. Selecting Electrical Instruments 

Westinghouse Electric Corp.—30-page illus- 
trated booklet B-4696 presents information on 
how to select electrical measuring instru- 
ments, Seven basic selection factors are ex- 
plained and instrument types available in ma- 
jor classifications are listed on check chart. 
Portable, switchboard, panel, recording and 
socket instruments are described and functions 


aplained. 


#!. Laboratory Microscopes 

Bausch & Lomb Optical Co.—Ball 

and rollers throughout focusing system are one 
of main design features of Dynoptic Labroscope 
line of laboratory microscopes on which full 
descriptive information can be found in 24- 
page illustrated catalog D-185. Price list is 
supplemented. 


$2. Shell-Molding Process 

Borden Co., Chemical Div.—‘What You 
Should Know About the Shell-Molding Process’’ 
is title of 8-page illustrated booklet which 
traces development of what formerly was 
known as C-process. Uses and advantages 
ate explained, and data on what equipment 
and materials to use, plus technical informa- 
tion, are included. 


83. Welding Accessories 

Empire Products, Inc., Cam-Lok Div.—Cable 
connectors, electrode holders and terminal 
connections are subject of 4-page illustrated 
bulletin ‘‘Welding Accessories.’’ 


4. Tube Fittings 

Crawford Fitting Co. — Leakproof Swagelok 
tube fittings in full range of sizes in brass, 
aluminum, steel, stainless steel and Monel con- 
structions are dealt with in 12-page illustrated 
catalog B-151. Dimensions, cross-sectional 
drawings, installation r dations and 
assembly instructions are included. 


05. Wire Cloth Strainers 


Michigan Wire Cloth Co.—Guidance in se- 
lection of wire cloth weave, mesh, wire size 
tnd metal selection as well as the correct 
trainer size, shape and construction is pro- 
vided in ‘‘Engineer’s Manual of Wire Cloth 
Strainer Design.’’ Booklet also outlines tech- 
tical assistance, sample kits and catalogs 
Which are available for those concerned with 
strainer engineering and design. 


6. Air, Hydraulic Water Cylinders 


Ortman-Miller Machine Co.—28-page {llus- 
trated catalog contains engineering specifica- 
tions, data on internal locking system and list- 
ing of parts on air, hydraulic and water cylin- 
ders, Standard, oversize and 2-1 piston rod 
data are included. 


87. Small Snap-Action Switch 


pitastens Clock Co.—Illustrated data sheet 
-R contains specifications and application 
nformation on type A basic Tyniswitch. is 
miniaturized snap-action control carries UL 
oa of 15 amp at 125 v ac. It requires op- 
: & force of 7/10-oz and has movement 
ifferential of 0.002 to 0.006-in, 


88. Expanded Metal Meshes 


Penn Metal Co —28-page illustrated catal 
“ > 0g 
m. nded Metal Meshes’’ explains uses of 
po ~ metal in conserving steel and other 
— metals while also saving weight, al- 
in r- free passage of air and light, perform- 
bility "|. aa or and permitting flexi- 

struction not possible with solid 
metal. Catalog bears No. 493EM. 


89. Valve Positioner 


aatew Corp.—Details of the new Cono 
dias a for positioning control of catalyst 
blast alves, large gate valves, heavy dampers, 
servie gate valves and similar heavy duty 
1 © are presented in 8-page illustrated bul- 


etin. 
driven PJ actuators are pneumatic gear 


%0. Anticorrosion Treatment 
oe Process, Inc.—Anchorite 100, a 
trent enchoring corrosion - resistant phosphate 
— =: for metals is subject of 8-page illus- 
men can klet. Described in detail are com- 
atk Ses of paint failure and how they can 
; Mel is typtcal products fo which roe: 
cal products to i » 
88 can be applied, are discussed. cata 





91. Explosionproof Motors 

U. 8. Electrical Motors, Inc.—Features of 
various types of explosionproof and nonexplo- 
sionproof electric motors are described and il- 
lustrated in 8-page form 1629. Lubriflush 
bearings, split hub fan, high draft ventilation, 
removable cover and asbestos protected wind- 
ings are incorporated. 


92. Nonferrous & Stainless Fasteners 

H. M. Harper Co.—56-page price list and 
stock book describes complete line of nonfer- 
rous and stainless steel fasteners. All are 
listed by alloy and type. Everlasting fasten- 
ings carried in stock include brass, bronze, 
= , Monel, aluminum as well as stainless 
steel. 


93. Stainless Steels 

Babcock & Wilcox Tube Co.—Technica] data 
card 148 presents condensed and tabulated in- 
formation on hot working, annealing, welding, 
machining and forming of B & W Croloy aus- 
tenitic stainless and nonhardenable and hard- 
enable ferritic stainless steels. 


94. High Frequency Generators 

Bogue Electric Mfg. Co.—Design and oper- 
ating data including complete ratings and di- 
mension tables are presented in 8-page illus- 
trated brochure 440 on 400-cycle high frequency 
generators. Units can be engineered to oper- 
ate at any speed from 1200 to 24,000 rpm. 


FOR MORE 


95. Iron Innoculant 

International Nickel Co.—‘‘Nisiloy for Gray 
Iron Castings’”’ is title of 8-page illustrated 
folder describing this innoculant which is met- 
allurgically designed to improve machinability, 
add toughness and increase resistance to wear. 
Product reduces localized hard areas or chilled 
edges in gray iron castings and provides dense 
but machinable structure throughout. 


96. Sump Type Liquid Filters 

Marvel Engineering Co.—Engineering data 
on synclinal type filters for sump or line instal- 
lation on all hydraulic and low pressure liquid 
recirculating systems are included in 8-page 
illustrated folder 105. Single unit capacities 
range from 5 to 100 gpm and filter meshes 
from 30 to 200. 


97. Packing Units 

Chiksan Co.—Line of packing units for vari- 
ous applications is listed in 4-page illustrated 
data sheet ‘“‘Chiksan Packing Units.”” All 
units are self-adjusting under vacuum or pres- 
sure. When in service, packing unit cannot be 
forced out under any conditions. 


98. Stampings 

Laminated Shim Co.—‘‘Service in Stamp- 
ings’”’ is title of 12-page booklet for users of 
stampings. Discussed is preparation of stamp- 
ings specifications which will insure lowest 
possible quotation. Facilities of company for 
complete stamping service are outlined. 
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99. High-Speed Motion Picture Camera 

Wollensak Optical Co.—12-page illustrated 
bulletin ‘‘Fastax High-Speed Motion Picture 
Cameras’’ covers uses of this precision equip- 
ment for industrial development and research. 
Cameras are capable of taking pictures at rate 
of 150 to 14,000 frames per second. When 
projected at normal speed of 16 frames per 
second, time magnifications of 10 to 875 are 
obtained. 


100. Rotary Switches 

Arrow-Hart & Hegeman Electric Co.—12- 
Page illustrated bulletin AS-851 catalogs line 
of rotary Packet switches which are designed 
for controlling electric circuits operating at 
current ratings of 10 to 500 amperes and rat- 
ings from 115 to 600 v ac and up to 250 v 
dc. These controls permit custom-built switch- 
es bm be constructed from standard compo- 
nents. 


101. Flexible Remote Controls 

American Chain & Cable Co., Automotive & 
Aircraft Div.—12-page guide book ‘‘The Key 
to Remote Control’’ shows pictorially how 
Tru-Lay Push-Pull flexible controls can be used 
for transferring movements from one location 
or mechanism to another. Available sizes, 
standard assemblies, bracket type heads, slid- 
ing sleeves, terminals and other data are dis- 
cussed and applications explained, 


102. Precision Springs 

Newcomb Spring Corp.—‘'66 Hints to Sim- 
plify Design and Reduce Spring Costs’’ is title 
of 8-page bulletin NS 500 compiled for spring 
designers and purchasers. Hints are grouped 
under following headings: purchasing; mate- 
rials; finishes: gages; general hints on all types 
of springs; hydrogen embrittlement; compres- 
sion, extension and torsion springs; and table 
of spring materials. 


103. Floating Disk Clutches 

Carlyle Johnson Machine Co.—Offered to 
machine and product design engineers is 1951 
edition of Maxitorq installation and data book 
No. 51 which pictures and describes with spe- 
cifications standard floating disk clutches in 
eight sizes from % to 15 hp at 100 rpm. In- 
cluded are special driving cups for pulley 
type, cut-off coupling and ring type installa- 
ons, 
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104. Electric Contact Controllers 

Minneapolis-Honeywell Regulator Co. — 16- 
page illustrated catalog 8000 describes vane 
type electric contact controllers for use with 
Electr-O-Vane thermometers and _ pressure 
gages, ElectroniK potentiometers and Pyr-O- 
Vane and Protect-O-Vane millivoltmeters. They 
give snap-action on-off, two-position or three- 
Position control. 


105. Ultrasonic Testing Service 

Sperry Products, Inc.—Commercial ultrasonic 
testing services of metals and other materials 
in the field and in the laboratory are de- 
scribed in 8-page illustrated bulletin 50-115. 
This nondestructive testing technique uses Re- 
flectoscope and Reflectogage to locate flaws 
and to measure thicknesses from one side of 
material. 


106. Polyethylene Flame Spraying 
Linde Air Products Co.—Complete and de- 
tailed instructions for flame spraying of Poly- 
ethylene plastic resin on meta] surfaces are 
offered in 8-page illustrated form F-7789. 
Booklet also presents tabulated record of in- 
organic, organic and petroleum products to 
which coated metals have been exposed. Safety 
precautions are considered as well. 


107. Asbestos Fabric Packings 

Raybestos-Manhattan, Inc., Packing Div.— 
Complete line of ‘‘R/M Asbestos Fabric Pack- 
ings’’ is illustrated and described in 4-page 
bulletin of same title. Included are service 
recommendations, available sizes, standard 
packages and packaging specifications for high 
pressure rubber back, rubber core and dual 
edge packings. 


108. Pressed Metal Facilities 

Pressed Metal Institute—Copies of revised 
supplement to ‘‘Blue Book of Stamping Man- 
ufacturers’’ gives facilities of Pressed Metal 
Institute members. Book lists only reliable 
and competent sources of supply. 


109. Casters, Trucks & Conveyors 

Rapids-Standard Co.—Aid to selection of cor- 
rect type of industrial caster is provided by 
photographs, sketches and charts in 28-page 
booklet ‘‘Material Flow is the Bloodstream of 
Business.’’ Also included are details of con- 
veyors and trucks made by company. 
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110. Induction Heating 


General Electric Co.—Forging, hard 
brazing and annealing applications at 1000, 
3000 and 10,000 cycles for induction h 
equipment are described in illustrated booklet 
GEA-5679. It explains components and rp 
quirements of induction heating with motor. 
generator type equipment and covers forge 
welding, heating drill bits, continuous heating 
of moving strip and surface hardening. 


111. Drawing Reproduction Paper 

Eastman Kodak Co., Industrial Photo. 
graphic Div.—How short cuts and sa 
have been effected in severa] industrial firms 
through the use of Kodagraph Autopositive pa. 
per are cited in 12-page illustrated bulletin 
F1-53. This collection of case histories pre 
sents problems faced by ten companies and 
shows their solutions, 


112. Hydraulic Cylinders 


Rivett Lathe & Grinder, I[nc.—Designers are 
offered a complete file on hydraulic cylinders 
in 12-page catalog No. 105 which illustrates 
and describes 108 different models, each in ten 
bore diameters. Drawings and specifications 
are furnished for all standard and cushioned 
types, standard rod and 2:1 over-size rod, 
single and double end rods, internal and exter. 
nal threads, 


113. Coatings, Adhesives, Sealers 

Minnesota Mining & Mfg. Co.—Research as- 
sistance in using adhesives, coatings and seal- 
ers in product design and engineering is evail- 
able in 8-page illustrated handbook. It tm 
ports availability of 1000 different basic for- 
mulas and has technical data on 11 adhesives, 
7 coatings and 7 sealers. Sixteen design prob- 
lems and their solutions are covered, 


114. Aluminum Bronze Alloys 

Ampco Metal, Inc.—Corrosion-erosion resist- 
ance and cavitation-pitting data, along with 
physical and chemical properties of various 
aluminum bronze alloys recommended for such 
service are included in 20-page illustrated 
bulletin PI-3. Information on corrosion resist- 
ant aluminum-bronze centrifugal pumps, plug 
valves, pipe, tube fittings, tube and 
testing facilities is included. 


115. Belt Conveyor Carrier 

Stephens-Adamson Mfg. Co.—16-page {lus 
trated bulletin 2-C contains specifications and 
general information op line of belt conveyor 
carriers, made in styles and widths for every 
belt conveyor. Included are various ball and 
roller bearing, picking table, auto-tilt, super 
duty, impact and low headroom carriers and 
upper and lower guide rollers. 


116. Hard, Soft & Sponge Rubber Parts 

Roth Rubber Co.—Facilities for producing 
molded, extruded and die-cut parts of hard, 
soft and sponge rubber are described in 12- 
page illustrated booklet ‘‘Roth Research Brings 
Results with Rubber.” Products include range 
of natural and synthetic compounds tnctaing 
sponge, silicone, abrasion-resistant and othe 
rubbers. 


117. Plastic Molding Facilities 
{Illustrated 


olded Products Corp.—16-page 
pata Book of MPc Facilities’’ is intended . 
aid designer and buyer in evaluating —, 
capacity for plastic molding. Buildings. eq 
ment, resources and experience are descri 7 
Products produced range from buttons to ra 
cabinets and dials to gears. 


118. Air Conditioning Pumps in 
Allis-Chalmers Mfg. Co.—Engineered 4 
conditioning equipment and other gn 
horsepower applications, line of package os 0 
offered in capacities to 80 gpm at yg 
100 ft are described in {Nustrated data h— 
52B7529. Open and closed impeller 

coupled, pedestal mounted and open 
vertical mounting types are offered. 


119. Motors & Transformers - 

Wagner Electric Corp.—Characteristics, nt 
ings and applications for various types singl® 
tors, including polyphase equirrel-cage. a0 
phase, direct current and gear moto ‘Eee 
given in 4-page illustrated data sheet. eeerth 
trical and enclosure types also are © on 
as are single and three-phase dry type 


formers. 


120. Copper Corrosion Reeteteee on 
==9G- e bookle 
American Brass Co.—24-pag' 4 Copper Al 


rosion Resistance of Copper an ’ ts 
loys’”’ presents findings of 25 years © oh 
tory and field research. Chemical ons © In 
nature of corrosive attack is explain 
cluded is table showing resistance of P' whed 
types of pp and pper base olor ait 
in contact with 183 different corroding 











pontact KAY DON a1 wustero 


FOR ALL TYPES OF BALL AND ROLLER BEARINGS: 4” BORE TO 120” OUTSIDE DIAMETER 


Spicer 


Needle-Bearing 
P.T.0. JOINTS 


power take-off joints’ 


KAYDON standard 


16 


%Product of Spicer Mfg. Division of Dana Corp., Toledo, Obio 


acision needle rollers by KAYDON 


most compact, high-capacity anti-friction bearing possible 


Small, compact, ruggedly built, with high 
capacity for both continuous and intermit- 
tent service, Spicer Needle Bearing Power 
Take-off Joints meet all power-take-off 
needs dependably and economically. 

As in many other applications, KAYDON 
precision needle rollers prove they provide 
the most compact, high-capacity anti-fric- 
tion bearing possible . . . at low cost. You 
get the benefit of economy in addition to 
highest performance-proved quality, in 
small or large quantities. 


ENGINEERIN G 


Billions of these needle rollers, in stand- 
ard 1/16” to 5/16” diameters, are in use in 
automatic and conventional automotive 
transmissions, universal joints, clutches, 
steering gears and precision assemblies in 
many types of machinery. Used between 
hardened shafts and hardened bores of 
housings or gears, they eliminate need for 
bearing races . . . and therefore require no 
more space than so-called plain or “solid 
bearings.” 

When you design for needle roller use, 


contact KAYDON of Muskegon. 


KAYDON Types of Standard and Special Bearings: 
Spherical Roller ¢ Taper Roller ¢ Ball Radial ¢ Ball Thrust 
e Roller Radial ¢ Roller Thrust ¢ Bi-Angular Bearings 


CORP. 


-« KAYUUN 


——————e= MUSKECGCONeMICHICAN 


BEARINGS 


AN D ROLLE R 
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Solenoid Contactors 


eee A-C€ or D-C¢ eee multi-pole 
construction ...many more uses 


Now you can get fast, positive, consistent operation on 
a wide range of load and control circuits .. . from the finest 
design of solenoid contactor on the market. 

This new Size O a-c contactor brings Ward Leonard’s 
line of solenoid contactors into the 15 ampere range. And 
it comes with as many as 5 poles. Double-break silver 
contacts may be interchanged to form normally-open or 
normally-closed contacts as desired. 

Operating coils are interchangeable with Size 1 con- 
tactor coils. Available also with d-c “power plants”. 

Write for Bulletin 4458. WARD LEONARD ELECTRIC 
co., 58 South Street, Mount Vernon, N.Y. Offices in 
principal cities of U. S. and Canada. 


WARD LEONARD 


ELECTRIC COMPANY 
FR aelo- EE nxgintered Cortiols Since 1892 


RESISTORS + RHEOSTATS + RELAYS + CONTROL DEVICES 


| matic bars. Plane strain is considered next. 





THE ENGINEER'S 


Library 


Theory of Perfectly Plastic Solids 


By William Prager, professor of applied me- 
chanics, Brown University, and Philip G. Hodge 
Jr., assistant professor of mathematics, Univer- 
sity of California; published by John Wiley 4 
Sons Inc., New York; 264 pages, 6 by 9 inches, 
clothbound; available from MACHINE DESIGN, 
$5.50 postpaid. 


Not intended as an extensive treatise on the gen- 
eral theory of plasticity, this book deals with one par- 
ticular branch—perfectly plastic solids—and is writ- 
ten as an introduction to the subject. According to 
the authors, this branch of the theory has most near- 
ly taken definitive form, yielding results of practical 


| importance to the designer. 


Two theories of perfectly plastic materials are con- 
sidered: the theory of Saint. Venant-Levy-Mises, 
which neglects elastic strains, ‘and the theory of 
Prandtl-Reuss, which takes account of elastic as well 
as plastic strains. Some of the material on limit 
analysis as applied to these two theories is published 


. for the first time. 


Introductory chapters discuss basic concepts, 
trusses and beams, and torsion of cylindrical or pris- 
Specific 
subjects covered in four chapters are: problems with 
axial symmetry, general theory, specific problems, 
and contained plastic deformation and limit analysis. 


| Extremum principles, applications of limit analysis to 


the theory of perfectly plastic solids, are contained 
in the last chapter. 


fa & 


Mathematical Engineering Analysis 


By Rufus Oldenburger, Woodward Governor 
Co.; published by Macmillan Co., New York; 426 
pages, 6 by 9% inches, clothbound; available 
through MACHINE DESIGN, $6 00 postpaid. 


In industrial research, the problem of stating 4 phys 
ical engineering situation in the form of an equivalent 


| mathematical expression is often extremely difficult. 


This book was written with the objective of making 
the transition easier for the engineer. In addition to 
methods for developing basic laws of engineering 
from a minimum number of assumptions, techniques 


| for making these simplified assumptions are covered. 
| Mathematical techniques for solving problems already 


expressed in mathematical form, however, 4re not 
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considered. The book assumes a working knowledge 
of calculus. 
Mechanics of rigid bodies, electricity and mag- | 
netism, heat, elasticity, and fluid mechanics are the | 
subjects of the five main sections. Practical applica- | 
tions for specific types of equipment are given, as 
well as a complete set of problems for each section. 


Machine Drawing 






By Deane Lent, associate professor of engineer- 
ing drawing, Massachusetts Institute of Technol- 
ogy; published by Prentice Hall Inc., New York; 
560 pages, 6 by 9 inches, clothbound; available 
through MACHINE DESIGN, $7.75 postpaid. 






Rather than merely covering the mechanics of | 
drafting, this book attempts to provide an insight 

into manufacturing procedures and processes. The | 
text is in three sections: the first short section is 
devoted to the design phase; the next, much wider in 
scope, covers detail drawing, dimensioning, manufac- 
turing processes, manufacturing accuracy and the 
technique of precision drawing; and the final gives 
procedures and methods for making assembly draw- 


ings. | 


New Standard 


Screw Thread Gages and Gaging—ASA B1.2-1951: 
Following the publication of B1.1-1949, Unified and 
American Screw Threads, this new American Stand- 
ard for gages and gaging is designed to facilitate 
adherence to thread dimensions of the B1.1 standard 
wder production conditions. Fundamentals of gag- 
ing, and design and marking of gages, are covered, 
with gage tolerances, wear allowances and size limits 
for gages following. Tolerance limits for GO, HI, 
LO (former “Not Go”), and plain gages are divided 
into three classes: W (highest commercial accuracy), 
X (generally accepted tolerances—greater than W 
tolerances), and Z (standard tolerances for plug 
gages). Constants for computing gage dimensions, 
formulas for gage limits, lengths of standard thread 
plug-gage blanks and standard thread ring and set- 
ting plug-gage blanks are given. Wire methods of 
measurement are also described. Copies of this 86- 
page Standard are available at $4.00 each from the 
American Society of Mechanical Engineers, 29 W. 
39th St., New York 18, N. Y. 



















Association Publications 


Standards for Laminated Thermosetting Products 
—LP1-1951: Performance characteristics of lam- 
mated plastics have been co-ordinated with military 
requirements in this NEMA standard. Information 
concerning the manufacture, testing and perform- | 
ance of laminated thermosetting sheets, rods and 
tubes is given. These laminated products are defined | 
8 consisting essentially of fibrous sheet materials, 
impregnated or coated with a thermosetting resin 
binder and consolidated under high temperature and 
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IT GOT TAKEN 
FOR A RIDE 








and liked it! 


This Ward Leonard Vitrohm bracket terminal resistor 
was installed in the fluorescent lighting system of the new 
subway cars for three important reasons. 

First, it could withstand the wear and tear of constant 
vibration and shock of starts and stops. 

Secondly, it could be installed faster and easier in very 
limited space. 

In the third place, although these resistors last indefinite- 
ly, they must be readily replaceable in case of accidental 

amage. 

These subway cars run on 600 volt D. C. The builder pro- 

























vided pre-wired terminal studs. By using a bracket terminal | 
resistor it was possible to combine mounting and electrical 


connection in one simple, fast installation. 

That’s Ward Leonard “result-engineering”—problems 
turned into perfect performance by the proper selection or 
adaption of electric controls. Write for Vitrohm Resistor 
Catalog, Ward Leonard Electric Co., 58 South Street, Mount 
Vernon, N. Y. Offices in principal cities of U. S. and Canada. 


WARD LEONARD 


ELECTRIC COMPANY 
Contiols Since 1892 
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Why Waste Your ‘Top Brass’ on 


Routine Jobs 


There's no reason for tying up engi- 
neers and chemists on routine testing 
jobs where their talents and knowl- 
edge are not utilized at maximum 
potential. 

Let us release your trained man- 
power for vital tasks of product devel- 
opment, trouble-shooting, and prob- 
lems involving intimate knowledge of 
your own operations. We are emi- 
nently capable of handling all your 
routine testing which normally flows 
through your laboratories. 

Our staffs include engineers, chem- 
ists, physicists, biologists, and speci- 
ally trained technicians. They have at 
their disposal extensive scientific 
equipment including such facilities 
as a radioisotope laboratory and a 
spectro-chemical laboratory. 

Let’s discuss the matter at your con- 
venience. We are sure you will find it 
more economical, as well as more effi- 
cient, to use our services for your rou- 


tine testing. 





UNITED STATES 
TESTING COMPANY, INC. 


ESTABLISHED 1880 


1500 Park Avenue, Hoboken, N. J. 
PHILADELPHIA * BOSTON « PROVIDENCE 
CHICAGO * NEW YORK « LOS ANGELES 

MEMPHIS « DENVER * DALLAS 
Member of American Council of Commercial Laboratories 




















pressure. The publication describes grades and cop. 
tains standards for form, color, finish, thickness, dj- 
ameter, length, width, flexural strength, impact and 
bonding strength, water absorption, dielectric 
strength, dissipation factor, are resistance, density 
and compressive strength. The 47-page standard 
costs $1.00 per copy and may be obtained from the 
National Electrical Manufacturers Association, 155 
E. 44th St., New York 17, N. Y. 


















Advantages of the Gray Iron Casting Process and 
Products: Scheduled to be the fifth chapter in the 
forthcoming Gray Iron Handbook this 28-page book- 
let is chiefly concerned with the relative status of the 
gray-iron casting process as compared with other 
manufacturing processes. Section headings are: 
functional advantages of castings; economic advan- 
tages of the casting process as a manufacturing 
method; gray iron vs. other cast metals; general con- 
clusions. Written by C. O. Burgess, the 6 by 9 inch 
booklet is available from the Gray Iron Founders’ 
Society Inc., 210 National City—E. 6th Bldg., Cleve- 
land 14, O., for $1.00 to members, $1.50 to nonmen- 
bers. 





















The Strange Case of the Seven-Sided Post Hole: 
This whimsical little booklet tells the story of the 
adoption of standards by the Association of Post Hole 
and Hole Post Equipment Manufacturers and Fab- 
ricators Inc. Presented in a clever, quick-reading 
cartoon style, the booklet presents the basic reasons 
for adoption of standards. Copies of the 5 by 9-inch, 
44-page booklet may be obtained without charge from 
the American Standards Association, 70 East 45th 
St., New York 17, N. Y. 








Manufacturers’ Publications 


Defense Production Data from the Houghton Line: 
Heat-treating setups and metalworking production 
methods for military components are described and 
illustrated in this 52-page booklet. Many manufac- 
turing steps in the production of shells, cannon, small 
arms, ammunition, rockets and tank parts are re 
viewed, along with miscellaneous related subjects 
such as cold extrusion of steel, machining, metal 
cleaning, and rust preventives. Information included Ee 
in the 25 short articles comprising the booklet 8 . 
drawn both from 1941-45 war experience and 1951-52 
data. Size of the booklet is 814 by 11 inches, and 
copies are available to metal-working plants filling 
defense orders from E. F. Houghton & Co., 303 W: 
Lehigh Ave., Philadelphia 33, Pa. 


Metco Metallizing Handbook: Written to give 4 
understanding of the technical and practical aspects 


< 
of metallizing (spraying molten metal onto 4 surface ‘ 
to form a coating), this fifth edition includes most of e 
the recent data on metallizing. The metallizing pro“ 
ess is discussed generally, then machine element 
work is considered. Corrosion-resistant coatings and Fy 


miscellaneous applications are presented, followed by 
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4, ions. Leakproof; Pressure-safe! Low torque. No 
aly a ARCO swelling or expansion under pressure. Sizes, %” up. 
SWIVEL JOI NTS temperatures to —85° F., or lower. Ask for informa- 


? P f tion and recommendations. 


Side Flexibility! 


High Pressure Hydraulic 
SWIVEL JOINTS 
and Assemblies 


For compact, smooth-acting, trouble-free mov- 
able joints in high pressure hydraulic piping or tubing 
SPECIFY BARCO! Here’s why: Barco’s exclusive 
design provides side flexibility to allow for piping 
misalignment and to PREVENT BINDING. Only 
Barco offers this important advantage. 

Barco High Pressure Hydraulic Swivel Joints and 
Assemblies were first developed for high altitude air- 
craft service and are now widely used for both military 
and industrial installations. Numerous approved styles 
are available to meet J.I.C. and Mil-J-5513 Specifica- 














Operating pressure ratings to 3,000 psi. or higher; 















BARCO 


MANUFACTURING CO. 


1806N WINNEMAC AVENUE 
CHICAGO 40, ILLINOIS 
IN CANADA: The Holden Co., Ltd. 


The Only Truly Complote Line 
of Hlonihle Bole Swivel, Swing 


and Revoluing Joints 
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FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 
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Purebons 


solves 
many problems 


caused by sliding or rotat- 
ing parts which are difficult 
or impossible to lubricate 


A constantly increasing stream 
of problems are facing engineers 
and designers today involving 
sliding or rotating parts where 
lubrication is difficult or im- 
possible. For such applica- 
tions, Purebon, the mechanical 
carbon, is often the ideal 
answer. Typical applications 
are seal rings, bearings, 
pistons, piston rings, pump 
vanes, valve seats, meter discs, 
and a host of similar items. 
Purebon comes in a wide 
variety of grades. It is strong, 
tough, readily machineable and 
in many cases can be mold- 

ed directly to size. 


Bulletin No. 482 tells the 
complete story of Purebon. 
Write for your copy today. 


‘PURE CARBON CO., INC. 


ST. MARYS, PA. 


446 HALL AVE. 





a review of the Metco Sprayweld process for hard 
facing. Several chapters give engineering properties 
of sprayed metal, and describe correct ventilation ang 
safety procedures for metal spraying. H. S. Ingham 
and A. P. Shepard are the authors of this 249-page, 
6 by 8% inch, cloth-bound handbook. Price is $3.00 
from the Metallizing Engineering Co. Inc., 38-12 30th 
St., Long Island City 1, N. Y. 


United States Government Specification Finishes: 
Published by a finish manufacturer, this 7 by 10 inch 
booklet gives government specifications for 21 of tne 
more common military finishes. A short description 
of the finish, color specifications, thinning and appli- 
cation procedure, and drying time are given for each. 
Copies can be obtained by request on company letter- 
head from the Egyptian Lacquer Mfg. Co., Box 444, 
Newark 1, N. J. 


Photoelastic Stress Analysis: Methods followed 
and equipment needed for photoelastic stress analysis 
(using plastic models and polarized light to deter- 
mine stress patterns) are covered. A discussion of 
the principles of photoelasticity is first in this 16- 
page booklet, followed by a review of apparatus nec- 
essary for photoelastic stress analysis studies. Model 
materials and a description of necessary photographic 
materials are covered briefly. Included is a bibliog- 
raphy of books and articles, and a list of manufactur- 
ers of equipment. [Illustrated with full-color and 
black-and-white photographs, this 534 by 8% inch § 
booklet is published by Eastman Kodak Co., Roches- 
ter 4, N. Y., and is available for 35 cents from Kodak 
dealers. 


Facts About Plastics: Designed to give a basic 
understanding of the many different types of plastics 
now in use, this 24-page booklet contains a brief list- 
ing of various plastics, reviews the various ways in 
which they are produced, and illustrates uses of plas- 
tics in industrial and consumer products. Subjects 
include: plastics advantages and limitations, thermo 
setting and thermoplastic materials, how laminated 
and molded plastics are made, design suggestions for 
molded-plastic parts, and comparative properties 
Insurok laminated plastics. Facilities and services 
of the company are described. Available by request 
on company letterhead, this booklet may be obtained 
from Richardson Co., 2764 Lake St., Melrose Park, Ill 


Professional Viewpoints 


“. .. changes and omissions 
lay me open fo criticism” 


To The Editor: ; 

My article, “Are the Russians Ahead in Mechanis® 
Analysis?” (MACHINE DESIGN, September 1951) © 
tains editorial changes and omissions that lay ™ 
open to criticism either of being ignorant of the true 


1 
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els end Service from coast to coast 


CYLINDERS 


Meet J. I. C. 
PNEUMATIC 
STANDARDS 


(Write for FREE copy of these “Standards”’) 


The four features illustrated above serve to show how Miller Air Cy- 
linders for years have been meeting—even exceeding—the high qual- 
ity set by the recently adopted J. I. C. Pneumatic Standards for In- 
dustrial Equipment. See for yourself! . .. write for our free bulletin 
-A-105 and receive also your own free personal unabridged copy of 
these “Standards” with standard symbols, sample circuit, interesting 
point-by-point comparison—all neatly compiled into a handy booklet 
that fits your reference file and folds to fit your pocket. 


COMPLETE MILLER CYLINDER LINE INCLUDES: AIR CYLINDERS, 1/2" to 20" BORES, 200 PSI OPERATION; LOW 
PRESSURE HYDRAULIC CYLINDERS, 14" TO 6" BORES FOR 500 PSI OPERATION, 8" TO 14" BORES FOR 
250 PSI; HIGH PRESSURE HYDRAULIC CYLINDERS, 1/2" TO 12" BORES, 2000-3000 PSI OPERATION. ALL 
MOUNTING STYLES AVAILABLE. 


ce MILLER MOTOR COMPANY 
, ) 2006 N. HAWTHORNE MELROSE PARK, ILL. 


ACCUMULATORS COUNTERBALANCE CYLINDERS BOOSTERS « BIR HO 
CLEVELAND — PITTSBURGH — PHILADELPHIA — DETROIT — YOUNGSTOWN — BOSTON 
HARTFORD —NEW YORK CITY —DAYTON—ST. PAUL— FORT WAYNE—INDIANAPOUS 
MILWAUKEE — NASHVILLE — SEATTLE — LOS ANGELES — SAN FRANCISCO — BALTIMORE 


ST. LOUIS and OTHER AREAS. 
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SELECT COUPLINGS 
FOR PERFORMAME... 


Through the years, 
Lovejoy Flexible 
Couplings have 
been giving out- 
standing perform- 
ances. They feature 
free-floating load 
cushions which are 
suspended between 
heavy metal jaws. 
There is no metal-to- 
metal power transmission and less wear 
on bearings and shafts. They instantly, 
permanently correct for angular, parallel 
or combination angular parallel misalign- 
ment. They also absorb vibration, shock, 
backlash and surge. Cushions are avail- 
able for every duty . . . 1/6 to 2500 h.p. 
and last two to five years before changing. 
For the best in coupling performance, use 
Lovejoy Flexible Couplings. 





*® SEND FOR COMPLETE LOVEJOY CATALOG 
AND QUICK-FINDING SELECTOR CHARTS 


LOVEJOY FLEXIBLE COUPLING CO. 


5018 W. Loke Street Chicago 44, Illinois 


Also Mfrs. Lovejoy Universal Joints and 
Lovejoy Variable Speed Transmissions 














facts or of willfully suppressing available informa- 
tion. In fairness to me, it seems that you should 
publish the omitted parts and remedy those passages 
which do not present the facts correctly, as I stated 
them. 

In the first place, my original title, “The Science 
of Mechanisms in Russia,” was more comprehensive 
inasmuch as I did not restrict my discussion to an- 
alysis only. 

I object to your use of the words “author’s cor- 
respondent” in place of my wording “that professor” 
(Artobolevskii) in the second paragraph, as your 
version implies a continued relationship, which does 
not exist. 

In line 23, Page 127, the words “and has done so 
already” should have been retained after “multitude 
of papers.” 

In the last line on Page 127, this sentence of mine 
was omitted: “Institutional or public help has not 
yet been offerred in spite of the attempts by the 
author, thus leaving the content of Russian works 
difficult to digest.” 

In line 11 of Page 200, after “theory of mech- 
anisms,” these three sentences were omitted: “He 
(Chebychev) produced many mechanisms and methods 
for dealing with them. A book on his achievements 
is available here. Most of the mechanisms shown in 
it are only of academic interest and some are quite 
impractical.” 

The next sentence should have begun, “After Re 
uleaux, in Germany, had introduced in 1864 the 
concepts of ... .” 

Line 14, Page 200, should have included the words, 
“as the first,” following “1869.” This was inserted 
purposely by me to thwart complaints that I am 
not giving credit where credit is due. 


The last paragraph on Page 200 should have be- 
gun: “His method consists in developing from a crank 
or an already existing mechanism new ones by the 
addition of ‘groups of links,’ the type, number, and 
arrangement of which determine their class and order. 
Starting with ternary links, they can be arranged in 
line, with binary links branching off from the free 
elements as ‘leads’ or ‘ties,’ Fig. 1, by which the group 
is attached to the cranks, links, or frame of an exist- 
ing mechanism, or new ternary links may branch off 
from the ‘internal’ ternary links, Fig. 2, or they may 
form closed figures or ‘contours’ that are attached 
either directly, or by ‘leads’ to cranks, links, or frame 
of an existing mechanism, Fig. 3.” 

The sentence starting on line 24 on Page 202, 
should have read: “His method received publicity 
through the wide distribution, in his lectures, 
lecture notes, although ... .” 

At the middle of the same page, a paragraj)h was 
omitted following the words “in the thirties.’ THs 
paragraph read: 

“There are a number of objections to the Lynel 
Assur method, first, that it is rather superficial, 
second, and most important, that it deals with mech- 
anisms and not with the more general concept of the 
kinematic chain, which was considered in detail by 
M. Gruebler.” ’ 

In line 10, Page 204, after “. . . has not been solved 
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the sentence should have read: “by the Russians. 
Nor has it been solved elsewhere, in spite of ... .” 
This latter comment is my own and does not refer to 
the Russians. 

At the middle of Page 204, two paragraphs were 
omitted following the words “automatic lathe.” These 
paragraphs should read: 

“In particular, it considers the fundamental divi- 
sions for a rational description of automatic ma- 
chines, the description of the technological process, the 
general description and analysis of an automatic ma- 
chine (‘automaton’), the description and analysis of the 
drive and driving mechanisms, the relations between 
the periods of motion and rest of the mechanisms of 
the automaton, and the cycle of the technological 
process, the latter being analyzed by means of ‘cycle 
diagrams.’ 

“Unfortunately, there is no translation available as 
yet of this important monograph.” 

The omission of these paragraphs lays me open to 
the charge of deliberately suppressing available in- 
formation by not explaining the method by which 
this fiew treatment is achieved. It also robs the reader 
of the opportunity of appraising its value. 

In the last paragraph of Page 204, the second and 
succeeding sentences should read: “While the Ger- 
mans approximate a desired curve by passing a 
‘coupler curve’ through up to five points of the de- 
sired curve, the Russians pass through the given 
curve one of a family of curves of known analytic 
equation, in the case of mechanisms one of a family 


Do You Know... 








of coupler curves, or other curves expressible in poly. 
nomials. They determine then, by means of Cheby- 
chev polynomials, the maximum deviation of this 
curve from the given curve and minimize this to 
obtain the least deviation from zero. The curve re. 
sulting from this procedure is a much closer approxi- 
mation than that obtainable by any other methéd, 
including that of the method of least squares, and 
closer and much more certain than that resulting 
from the German method of passing a coupler curve, 
or other curve, through the five given points.” 

The sentence starting on line 10, page 206, while 
given correctly by you as per a change made in my 
manuscript, I would rather have read as follows: 
“This method is known in Russia as the Chebychev 
Theory of Synthesis.” 

While there are other changes from my original 
manuscript, the ones corrected here are the most im- 
portant ones; and I shall appreciate it if you would 
publish the foregoing in an early issue of MACHINE 
DESIGN. 
























—A. E. RICHARD DE JONGE 
New York, N.Y. 






Our apologies to Mr. de Jonge and to our readers 
for having had to cut out portions of his article be- 
cause of space limitations. Changes in sentence 
structure were intended to improve readability, not 
to change the meaning which they apparently did 
in some places. We welcome this opportunity to set 
the record straight by publishing Mr. de Jonge’s 
letter.—ED. 


















Do you know—there are over one thou- 
sand rubber companies in the United 
States, but only one original Plastic and 
Rubber Products Co. that specializes in 
the manufacture of “O” rings for all 
applications? 













Consistent quality through years of service to 
industry has earned Plastic and Rubber Products 
Co. the highest reputation in the packing field. 
Parco gives you quality and service as extras, 
available to you at no premium. Consult Parco. 
All dash numbers of 6227, 6230 and 6290 series 
for commercial applications and military “O” 
ring packings and gaskets to Specifications 
MIL-P-5516 (6227 and 6230) and MIL-G-5510 
(6290) are available from stock. Silastics and 
other special materials and compounds are 
available on order. 















Catalog and engineering data on 
request. Write us today. 






Plastic and Rubber Products Co. 


2100 Hyde Park Boulevard, Los Angeles 47, California 
820 North State Street, Chicago, Illinois 
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Let us help you save steel 





with better spring design 


It’s easy to do if you know how. As a matter of 
fact, many of our customers are amazed by the 
amount of steel that can be shaved off a spring 
design—without impairing product performance. 

Our engineers can suggest steel-saving economies 
because they are more than designers. They’re 
production men, too; with a thorough knowledge 
of spring-making machinery and the most econom- 
ical way to use it. As a result, our engineers know 
how to design a spring that will meet your every 
performance specification. 


nearest American 


steel & wire Company office. 


ot 
se st obligation. 


Call your 


Plea 


incur the slighte 


At the same time, they’! design it so it will flow 
smoothly through our production department. In 
other words, a spring designed for the modern, 
high-speed machines that have to make it. 

This production-minded engineering can give 
you a better product, simplify design and thereby 
save steel. And quite often all this can be accom- 
plished at a lower cost than the original design. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO - COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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MORE MACHINE MANUFACTURERS - 
INSTALL =| umes 


MARVEL 
-SYNCLINAL 


FILTERS 













Large series hydraulic pumping unit manufactured by The Denison Engineer- 


AS ORIGINAL 
EQUIPMENT theco pumping wale oe cupped wih Mand Suda Mi 


They Know That ONLY ACTIVE FILTER AREA COUNTS! | 









It isn’t the total amount of filtering mesh that may be 
squeezed into a filter unit but the amount of ACTIVE, 
WORKING filter mesh that counts. Surplus mesh not 














only fails to filter, but obstructs the passage and slows 
A too crowded unit does not have adequate 


the flow. 


tem em 


seebecsece 

















space for storage of accumulated foreign matter—tightl 
packed pleats of mesh can soon become clogged with 
filtered out material. Marvel Synclinal Filters are bal- 
anced to provide maximum mesh area for all the liquid 
which can pass through the space and allow necessat) 
room for filtered out material. That is why they excel 
in maintaining efficiency through longer periods between 
cleanings. Not only is the frequency of cleaning reduced, 
but disassembly, cleaning and reassembly is so simple that 
ordinary workmen can do it quickly. 


FACTS — NOT CLAIMS 


“Campaign promise’ claims mean little to engineers. 
They want the record, measurable facts. That is why 
over 


240 MANUFACTURERS 
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Meets 
Sump and line models available in capacities from 5 let ineering 
J.1.C. to 100 g.p.m. Mesh sizes from 30 to 200. All models poe peor ra cand 105. 
Standards operate in any position. Line models may be serviced R 









without disturbing pipe connections. For efficient 
filtration of non-corrosive liquids in hydraulic and low 
pressure systems, Marvel has your answer. 








SUMP TYPE 
(cutaway) 
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NOTEWORTHY 


VaRIABLE SLIP, inversely proportional to speed, 
of a cam-actuated piston type hydraulic torque con- 
verter smooths out power transmission in either di- 
rection to the driven member, the fluid action pro- 
viding damping effect on vibration. Centrifugal force 
positions the spring-loaded control valves which auto- 
matically vary the slip rate, from practically zero at 
slow speed to approximately two per cent at high 
speed, by metering the escape of trapped fluid from 

















the driving cylinders. Continuous fluid circulation 
under pressure from an outside source keeps the 
system fully charged and resets the pistons as re- 
quired. Reset flow to each piston is controlled by 
Valve action of the piston spaced 90 degrees away. 
The torque converter was developed primarily to im- 
Prove the characteristics of milling cutter spindle 
drives. Patent No. 2,546,062 assigned to Cincinnati 
Milling Machine Co. by Hans Ernst. 


Renvcron OF STATIC FRICTION in a hy- 
draulic pressure-reducing valve is accomplished by 
Provision of minimum valve overlap so that relatively 
slight movement is required to close or open the 
Valve. This causes continuous valve motion even 
though service flow demand may be nil. Said to en- 
able precise pressure control in reduced pressure 
ranches of a system, the normally open valve is ac- 
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ever:’see 


a conveyor belt 
with horns? 





Textile processors will recognize this unique belt as part of a Bale 
Breaker . . . the device that rips apart bales of raw fibre for pro- 
cessing. Heretofore, it has consisted of a series of steel spikes 
mounted on canvas belting. However, the spikes often strike 
stones, bits of metal or other foreign objects inside the bale, caus- 
ing sparks that ignite flash fires that burn the belt itself. 


Cambridge design engineers solved this problem by attaching 
metal spikes to a standard woven wire conveyor belt. Results: 
fewer fires because Monel metal spikes reduce sparking, no belt 
damage or repairs when fires do occur, water from sprinklers will 
not harm the belt, longer belt life from all-metal construction. 


This is a typical example of the many unusual or difficult prob- 
lems solved by the use of Cambridge woven wire conveyor belts. 
Cambridge belts can be constructed from any metal or alloy in a 
wide range of open or closed weaves. For any problem of combin- 
ing product movement with processing through 
heat, cold or corrosive agents, rely on the experi- ¢ 
enced advice of your Cambridge Field Engineer. 
Write direct or see “‘Belting-Mechanical” in your 
Classified Telephone Direct ory. 


The Cambridge tritsccirccion ces. 
Wire Cloth Co. Sinceinc dere’ cna 


Dept. N* Cambridge 12,Md. meet aieees iio 
food, ceramic, chemi- 


cal, metalworking and 
See us at the Metal Show ethers. WRITE TODAY 


BOOTH C-Ill FOR YOUR COPY of 
this valuable refer- 
ence. 
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to your application 







Production-engineered to 








Custom-made components at production-line 
prices. Isn’t that what you want? Then look to 
Soreng for quality electrical specialties—for both 
defense and civilian production. : 


Soreng Solenoids, Switches, Terminals and 
other components are expertly engineered and 
manufactured to your specific application. That 
means they do a better job throughout a /onger 
service life. Strict quality control and mass pro- 
duction are your assurance of dependable com- 
ponents at competitive prices. 


So why not see for yourself what Soreng can do 
for youn—on both your regular and defense work. 
Your inquiry will receive prompt attention— 
without obligation. Please address Dept. C112. 


Specialists In Electrical Specialties NV) 


9555 Eden Ave., Schiller Park, | 


Plants: Schiller Park, Ill 





Custom Exquuenned Custom Wade 


assure top quality at low cost 
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tuated solely by pressure on the delivery side, being 
unaffected by fluctuations occurring on the inlet side. 
Dashpot cushioning of the adjustable spring-loaded 
valve provides additional stabilizing effect. Normal 
spool leakage constitutes the only fluid loss from the 
valve when in operation. Patent No. 2,563,192 as- 
signed to H-P-M Development Co. by Joseph A. 
Scruggs. 


































F RICTION-FREE CONSTRUCTION increases the 
sensitivity of hydraulic weighing cells, resulting in 
more accurate weight measurement. Necessity for 
the usual tension guide yoke arrangement is elim- 
inated by triple diaphragm construction. Whether 
the cell is used in tension or compression, the effect 
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of angular or off-center loading is minimized by the 
guiding action of the diaphragms. Compression @ - 
springs preload the piston assembly, insuring instant 
fluid reaction to applied loads. Patent No. 2,561,321, 
assigned to Baldwin-Lima-Hamilton Corp. by Malcolm 

C. Tate. 


Drop. INSTALLATION rather than the usual 


pressed-in assembly is the principal objective yore ‘ 
new face-type shaft seal design. The familiar O- rd Y 
provides the static seal between the housing and 
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Nearly everywhere you look OSTUCO Tubing 
is playing an important role in everyday living. 
And in the future this versatile material will be 
of even more significant value to products now 
being planned. 

Hundreds of designers and engineers have 
found that costs can be cut, beauty enhanced, 
and strength increased with less weight and 
bulk through the use of OSTUCO Tubing. You 
can profit by OSTUCO Steel Tubing in planning 
improvements and shaping your company’s 
future products. 

Because of military demands, we cannot al- 
ways promise early delivery estimates on new 
civilian orders. Meanwhile, however, call upon 
our experienced tubing engineers and take ad- 
vantage of OSTUCO Steel Tubing in your plans 








From Your Blueprint... to Your Product 
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ls ORMICH! 


Yes, you can machine Formica laminated 
plastics quickly and inexpensively with 

your standard machine tools. 
iio ; 
Theres no need to add expensive equipment or 


to upset your normal production routine. 


For complete information on Formica’s 50 
standard grades in sheet, tube, rod, postformed and 
molded form, send today for new general catalog. 


Productive 







THE FORMICA CO. 


4545 SPRING GROVE AVE. 
CINCINNATI 32, OHIO 
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loosely keyed seal ring, while a compression spring 
arrangement maintains constant thrust. Projections 
from the end surface of the retainer ring fitting into 
drilled blind holes prevent rotation of the assembly. 
Patent No. 2,554,406, assigned to Crane Packing Co. 
by Shirrel A. Hastings and James H. Thayer. 





























Pianerary GEAR TRANSMISSION built into 
the end housing of electric motors permits either 
direct drive from the rotor to the output shaft, or re- 
duced output shaft speed. Speed selection is accom- 
plished by shifting the control rod which extends 
through the output shaft. Stop-rings seated in the 
control rod maintain the selected gear shift position, 
and also allow neutral positioning of the positive 
clutch ring. The transmission section is sealed from 














the motor bearing assembly, and the housing is de- 
signed to utilize the motor fan for also cooling the 
transmission. Patent 2,545,040 as granted to Ralph 
H. Morgan has been assigned to Charles Drexler Com- 
pany, Inc. 





Complete printed copies of all patents are available 
from the Commissioner of Patents, Washington 25, 
D. C., for 25 cents each. 
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bendix - 
Shinner 


MICRONIC FILTRATION 


ORIGINATOR OF 


Way to Make 
Liquids Come Clean 























Nine times out of ten Bendix-Skinner filters will 
supply the “‘finest'’ answer to your problem. No 
magic—just the simple fact that Bendix-Skinner 
has developed entirely new and exclusive filtering 
techniques in twenty years of tackling the tough 
jobs. We'll welcome an opportunity to prove it. An 
inquiry costs you nothing and may save you much. 
Over 350 Models providing filtration 


from '/, micron (.000019”) upwards 
at flow rates from 1 to 5000 g.p.m. 


| — 
GSS — 
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Pleated-type 
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Disc-type Ribbon-type 


SKINNER PURIFIERS DIVISION OF 7. 
t)) 
Geni” 


72 Fifth Ave.,N. Y 11 


1503 TROMBLY AVENUE 
DETROIT 11, MICHIGAN 


Export Sales: Bendix International Division 

















Vibration Failures 


(Concluded from Page 160) 





attention to one mode of vibration associated with 
those failures. 

Many design changes have been tried with the 
object of reducing those modes which are excited by 
stator vanes. These include increasing the stator 
clearances and spacing the stators unequally. There 
has also been a reduction in the number of stator 
vanes from 48 to 43 to bring the 13-kilocycle mode 
of vibration outside the running range. This method 
has been adopted on a large scale and appears by 
measurement to give a marked reduction in the maxi- 
mum stresses. It has not been tried long enough, 
however, for positive conclusions to be reached. 

The assumption that the stresses are induced by 
aerodynamic forces acting directly on each bucket 
cannot account for the behavior of the buckets. A 
great deal of the energy passes between the buckets 
by way of the turbine disk. The device of damping 
one bucket with a similarly-tuned bucket near it 
was tried. This disclosed that, when one bucket was 
bowed, much energy was transferred from it to the 
next or to a well separated bucket provided the 
buckets were tuned to the same frequency. Testing 
this with strain gages showed that the disk was being 
stressed at the known frequency of the buckets in the 
majority of modes. 

This opinion still awaits conclusions from further 
evidence, but the investigations have already shown 
that, in gas turbines as in steam turbines, the greatest 
bucket stresses are excited by the stator vanes im- 
mediately preceding the turbine stage. The same 
technique is applicable to the investigation of other 
modes of vibration but the cure may be different. 

The author gratefully acknowledges the assistance 
of Denis A. Drew, chief of vibration department, Rolls- 
Royce Ltd., Derby, England, for information and illus- 
trations used in this article. 


They Say 


“It may be that the Dreaded World War [II has 
uot started for the reason that we have the greatest 
stockpile of atomic weapons, the greatest industrial 
plant and the largest reserve of scientists. We must 
continue to match numbers with better equipment 
and training. But we cannot rely solely on this Pp 
tential strength of ours. We and our Allies do not 
have a corner on scientific skill!”—Cuirr ANDRUS, 
major general, U. 8. Army. 

“Good employee relations—and where you find 
them you invariably find good personnel adminis- 
trators—are not achieved by techniques alone, but 
by an underlying faith in the individual man—and 
a belief that sincerity, frankness, fairness and - 
sideration will engender a response in kind.” HARRY 
M. NorbBERG, vice president, Pitney-Bowes !nc. 
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How to remedy common errors 


in gasket design 





The fault 


The reason 


The remedy 





Bolt holes too close to edge. 











Gaskets so designed are expen- 
sive to make as well as expen- 
sive to use. They break easily 
during stripping and center pick- 
ing and are easily damaged in 
transit. Often such gaskets also 
demand careful handling during 
assembly. 


a. An “ear”; strengthens gasket. 


a 





Rc, SSE 





b. A notch; removes fragile wall. 
ae 
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Metal-working tolerances ap- 
plied to gasket thickness, diame- 
ter, length, width, etc. 


+ .002 


Close tolerances involve special 
dies, extra manufacturing opera- 
tions, and special sorting and in- 
spection. This delays deliveries 
and increases costs. 








6 asec ene ee er ee ee 


Specify realistic tolerances. In 
most cases, a resilient. gasket is 
entirely satisfactory if held no 
closer than + .010”, even on 
metal parts that must be held 
to + .002”. Try standard or 
commercial tolerances before 
concluding that special accu- 
racy is necessary. 
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Very small bolt holes... 


or small non-circular openings. 





Centers from such holes prob- 
ably require hand-picking. Be- 
cause small holes are easy to 
miss, extra inspection must be 
employed, Naturally, this slows 
down gasket production and in- 
creases gasket costs. 








er: 2 


Avoid hole sizes under %2” di- 
ameter. If hole is for indexing or 
positioning, it may be possible 
to change to a small notch. 













You'll find other helpful information on the design and 
use of gaskets in “Armstrong’s Gasket Materials.” This 24- 
page manual discusses subjects such as designing gaskets to 
reduce cost . . . designing flanges for efficient sealing . . . 
the effect of surface condition on gaskets, and many others. 

You'll find, too, up-to-date information on Armstrong’s 
various sealing and friction materials. Included are govern- 
ment and SAE-ASTM specifications. See this manual in 
Sweet’s file for product designers. For a personal copy, 
write Armstrong Cork Co., 


askets and Packings Dept., 


5112 Arch Street, Lancaster, Pennsylvania. 





Armstrong’s Gasket Materials 
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HOCK and V 


“NEW ALL-METL 
BARRYMOUNTS 





for Unusual Airborne 
Applications 





These new Barrymounts provide the 
aircraft and electronic engineer with 
a vibration isolator designed to meet 
the unusual temperature and envi- 
ronmental conditions encountered in 
high-altitude, high-speed flight. Em- 
ploying no organic materials, these 
mountings are not subject to tem- 
perature influences that may affect 
the performance of other mountings. 

ALL-METL Barrymounts offer a 
wide load range with uniform per- 
formance. They have a natural fre- 
quency of about 7% cycles per second, 
with low horizontal stiffness for maxi- 
mum isolation of horizontal vibration. 
Transmissibility at resonance is only 
4%. There is no snubber contact nor 
resonance carry-over when ALL- 
METL Barrymounts are vibrated at 
government-specified amplitudes. 

These mountings are designed espe- 
cially for unusual military condi- 
tions. They meet the vibration re- 
quirement of JAN-C-172A, MIL-E- 
5272 (USAF), and MIL-T-5422 
(BuAer). For det. ils of sizes, ranges, 
and construction. unié mounts and 
bases using ALL-METL  Barry- 


mounts, see catalog 509. 


FREE CATALOGS 





502 - Air-damped Barrymounts for 
aircraft service; also mounting 
bases and instrument mountings. 


IBRATION NEWS 








509 — ALL-METL Barrymounts and 
mounting bases for unusual air- | 
borne applications. 

504 — Shock mounts and vibra- 
tion isolators for marine, mobile, 
and industrial uses. 

«© 607 — How to cut maintenance 
costs by using Barrymounts with 
punch presses. 


| 
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“RUGGEDIZED” 
BARRYMOUNTS AND 
MOUNTING BASES 


Now Available to Meet Shock 
Requirements of AN-E-19 


Barry vibration isolators and 
mounting bases are now available 
in “ruggedized” construction, to with- 
stand the severe shocks of arrested 
landings in aircraft carrier service 
and of crash landings. These units 
are tested to meet the shock-test re- 
quirements of Specification AN-E-19, 
for the equipment sizes listed in 
JAN-C-172A. 


aa 





‘“‘Ruggedized’”’ Barrymounts are 
available in both the air-damped type 
and the ALL-METL type. Air- 
damped Type 770R covers load ranges 
between % lb. and 9 lbs. Air-damped 
Type 780R covers load ranges be- 
tween 4 lbs. and 35 Ibs. ALL-METL 
Type 6600R covers load ranges be- 
tween 4 Ibs. and 35 lbs. Type M-112R 
covers ranges between 2.and 10 Ibs. 





“‘Ruggedized’”’ mounting bases, 
equipped with Barrymounts of the 
above types, are available in stand- 
ard JAN sizes (JAN-C-172A) and 
in special sizes to meet customers’ 
requirements. A conspicuous advan- 
tage of these “ruggedized” Barry 
bases is the gain in strength of the 
base framework itself — beyond JAN 
requirements —- achieved with very 
little increase in weight for loads 
up to 60 lbs. by design modification 
of standard JAN bases. For greater 
loads, the “ruggedized” Barry bases 
are of stainless steel instead of 
aluminum. Write for data sheet. “ 






722 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 
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| collections. 
' also has suffered from strikes, and 
_from scrap and water power short- 


' smaller production but similar diffi- 
| culties, 


| ning to take on a consistent pattern, 


| in better supply. 


| tighter, with only two important ex- 


| the most critical of all important pro- 






Report on 
Materials 





The materials situation is begin. 





with few changes in the shortage pic. 
ture. Several minor groups, curreat- 
ly less affected by defense needs, 
show a slight tendency toward being 







Metals, however, are consistently 






- 
ceptions. Supplies of both sheet steel | 
and strip have eased though this 
probably will be only a temporary 
move. Structural shapes, bars, heavy 
forgings and alloy steels have tight- 
ened further. Adequate scrap col- 
lection continues to be steel’s most 
persistent problem. 

Copper supplies are almost danger- 
ously short. Two large strikes, ex- 
treme shortage in scrap supplies and 


continued low imports caused by in- 
ternational prices have made copper 








duction metals for both the immedi- 
ate and the long-range outlook. 
The suspension of tin purchases due 
to excessive prices has resulted in 
considerable reduction in industrial 
stocks of tin. Lead and zinc pro- 
duction has been hampered by strikes, 
reduced imports and inadequate scrap 
Aluminum production 


ages. Magnesium, with considerably 


has nearly maintained its 





position. ; 
While still insufficient for essential 


| needs, the supplies of all types of syn- 
| thetic rubber’ except butyl are stead- 


ily improving. Two more important 
plastics have eased—phenolic resis 
and polyvinyl alcohol. 


Factors Influencing Availability 


Among the important factors de 


| termining the availability 0! various 
| materials are the following 





Supply 
Availability of materials 
Sources—domestic or foreis 
Transportation required 
Production capacity 
Manpower 

Demand 
Military requirements 
Defense-supporting progra'! 
Stockpiles 
Domestic industries 
Civilian economy. 


List of Basic Materia!s 
and Alternates 


In issuing the following list : Engi 
critical materials (released Octobe Sprir 
1951 § Macy 
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“'IDOMESTIC APPLIANCE 








PARTS 


Free machinability Wash ine sicein -cibabiat 
e e the illustrated booklet, 
Uniform structure throughout the casting “A Quick Picture of the 
zs Eaton Permanent’ Mold 

Good tensile strength Process for Producing 


Gray Iron Castings.”’ 


Freedom from growth and segregation 
Ability to take a high surface finish 





EATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
FOUNDRY DIVISION: 9771 FRENCH ROAD e DETROIT 13, MICHIGAN 


6 PRODUCTS: Sodium Cooled, Poppet, and Free Valves @ Tappets @ Hydraulic Valve Lifters @ Valve Seat Inserts ¢ Jet 
pi Parts ® Rotor Pumps @ Motor Truck Axles @ Permanent Mold Gray Iron Castings @ Heater-Defroster Units @ Snap Rings 
‘ingtites © Spring Washers @ Cold Drawn Steel ¢ Stampings @Leaf and Coil Springs e Dynamatic Drives, Brakes, Dynamometers 
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PRINTING ROLL 
CLEANER TANK 
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Design Them Around PERMACLAD 


Stainless Clad Steel 
Corrosion Resistant! Easily Formed! 


Manufacturers and designers are discovering the advantages of design- 
ing products and equipment around PERMACLAD Stainless Clad Steel. 
PERMACLAD combines the surface characteristics of stainless steel with 
the formability of mild carbon steel and 
provides corrosion resistance at low cost. 
PERMACLAD is stainless steel (usually 
10% or 20 & but can be varied to meet design 
requirements) inseparably welded to mild 
carbon steel. If your product or equipment 
requires corrosion resistance on one side 
only, you can effect savings in the consump- 
tion of critically short materials through the use of PERMACLAD. 


PERMACLAD is a material that has proved itself in hundreds of ap- 
plications. More and more applications are being discovered for 
PERMACLAD everyday. Why not get complete information 
now and see if your product or equipment can be improved ae i 
with PERMACLAD. Write for data-filled folder D-98. “so 


For Better Products At Low Cost... Specify PERMACLAD 


Scrap is a vital necessity to keep America’s steel mills 
operating at capacity. Cooperate! Sell your scrap now. 


PERMACLAD 


STAINLESS CLAD STEEL 


ALAN WOOD STEEL COMPA 


CONSHOHOCKEN, PA. 






10% 
Stainiess 
Cladding 














29, 1951), the National Production 
Authority has adopted slightly di. 
ferent classifications for evaluating 
the supply situation. These are: 

Group I: Materials in Group I are 
insufficient for defense and essential 
civilian demands. Alternates should 
be selected for these wherever pos- 
sible. “Most critical” items under IJ-4 
Metals are preceded by an asterisk(*), 

Group II: Materials in Group I 
are in approximate balance with de- 
fense and essential civilian demand. 
Expanded use of these materials 
should be avoided. 

GrRouP III: Materials in Group 
are in fair to good supply. These 
materials should be used as alternates 
for those in Group I and II whenever 
possible. 




























Selecting Alternates 










In order to conserve scarce ma- 
terials, the NPA has suggested a pro- 
cedure to be used in selecting al- 
ternates. 

Because of their greater availabil- 
ity, alternate materials in Group I 
should first be considered in place of 
scarcer ones in Groups I and I. 
Where practical, consider “cross-sub- 
stitution” of an entirely different 
type of material. 

If ne Group [III choice is accept- 
able, provided poundage is small, se- 
lect a material in Group II to replace 
one in Group I. 

As a last resort, particularly in 
metals, even though both may be in 
Group I, use a large tonnage ma- 
terial like steel to replace a smaller 
tonnage one like copper. 









Metals—Group I-A 
(In short supply) - 





a—Nonferrous: 
*Aluminum 
Beryllium 
*Copper 
Germanium 
*Lead 
Magnesium 
*Selenium 
Titanium 
*Tin 
*Zinc 

b—Precious : 
Iridium 
Osmium 
*Platinum 

c—Ferrous alloying elements 


*Cobalt 
*Columbium 
*Molybdenum 
*Nickel 
Tantaium 
*Tungsten 


d—Ferrous: 


Bars, cold drawn: 
Alloy 
Carbon steel 
Bars and semi-finished, hot ro!! 
Alloy 
Carbon steel 
Castings: 
Carbon steel 


ed: 








*Most critical. 


a 
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can give you the right VALVE 
for Lag ir Control 


REQUIREMENT 


Dwers IR 


makes possible ANY CONTROL ASSEMBLY 
on a STANDARD VALVE 
BODY 













All 9 conve! assembl 
bodies in respective sizes. 


» 





Internal parts in respective sizes are com- . 
pletely interchangeable. 





Spring return if required. 














* * * 
5 standard bodies: 2-way, 3-way, Valvairs control air, vacuum, water, oil or inert 
and Sway open-end enheutt, gas pressures up to 175 p. s. i. and temper- 
3-way and 4-way piped exhaust. re s 
ures to 140° F. Pipe sizes %4” through 1”. 








No, 4 Copyright 1951 by Valvair Corporat’ -n 


This well known manufacturer says: 

“We MUST get complete dependability from air control 
valves on our Acme-Gridley bar machines. That’s why we 
chose Valvairs.” 





Sales Representatives in Principal Cities Throughout United States and Canada 
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T0 
MAKE 
YOUR PRODUCT 


DURABLE 


PAINT BONDING 


“GRANODINE’® forms a zinc-iron 
phosphate-coating bond on sheet metal 
products—automobile bodies and fenders, 
refrigerator cabinets, etc.—for a durable, 
lustrous paint finish. 

“LITHOFORM’® makes paint stick to 
galvanized iron and other zinc and cad- 
mium surfaces. 

“ALODINE”,® the new ACP protective 
coating chemical for aluminum, anchors 
the paint finish and protects the metal. 


RUST PROOFING 


“PERMADINE”,® a zinc phosphate coat- 
ing chemical, forms on steel an oil-adsorp- 
tive coating which bonds rust-inhibiting 
oils such as “Granoleum.” 
“THERMOIL-GRANODINE”® a manga- 
nese-iron phosphate coating chemical, 
forms on steel a dense crystalline coating 
which, when oiled or painted, inhibits 
corrosion. 





PROTECTION FOR 
FRICTION SURFACES 
The oiled ‘“THERMOIL-GRANODINE” 


coating on pistons, piston rings, cranks, 
camshafts and other rubbing parts, allows 
safe break-in operation, eliminates metal- 
to-metal contact, maintains lubrication and 
reduces the danger of scuffing, scoring, 
galling, welding and tearing. 





IMPROVED DRAWING 
AND COLD FORMING 


“GRANODRAW’® forms on pickled 
surfaces a tightly-bound adherent, zinc- 
iron phosphate coating which facilitates 
the cold mechanical deformation of steel, 
improves drawing, and lengthens die life. 





Send for descriptive folders and Government 
specifications chart on the above chemicals. 
Write or call for more information on these 
products, and advice on your own metal-work- 
ing problem. 


Manvfacturers of Metallurgical, Agricultural and Pharmaceutical Chemicals 
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Iron alloy gray: 
Heavy, over 3,000 pounds 

Iron, malleable 

Steel, low alloy 

Castings, steel high alloy: 
Corrosive-resistant 
Heat-resistant 

Die blocks 

Forgings, heavy 

Iron powder 

Pig iron, low phosphorus 

Pig iron, silvery 

Pipe: 
Seamless, all sizes 
Welded, 4 inches and over 

Plate, tin 

Plates 

Rope wire, galvanized 

Shapes, structural 

Sheet, galvanized 

Strand wire, galvanized 

Stainless steel: 
Nickel-bearing 

Tubing, seamless: 

Alloy mechanical 

Alloy pressure 

Carbon, mechanical 

Carbon, pressure 


Metals—Group II-A 
(In approximate balance) 


a—Nonferrous: 
Antimony 
Bismuth 
Cadmium 
Calcium 
Tellurium 


b—Precious: 
None 


c—Ferrous alloying elements: 
Chromium 
Manganese 
Silicon (except silvery pig iron) 
Vanadium 

d—Ferrous: 
Forgings, medium 
Pipe welded: 3 inches and under 
Pig iron (other than in Group I) 
Sheet (except galvanized) 
Strip 
Wire, drawn 


Metals—Group III-A 
(In fair to good supply) 


a—Nonferrous: 
Mercury 
b—Precious: 
Gold 
Palladium 
Rhodium 
Silver 
c—Ferrous alloying elements: 
Boron 
Titanium (ferro) 
Zirconium 
d—Ferrous: 
Castings: 
Gray iron (light and intermediate 
weights) 
Forgings, small 
Stainless steel: 
Straight chrome 
Tool Steel 
Tubing, welded carbon, meciianical 


Chemicals and Plastics—Group 1-B 
(In short supply) 


Nylon, plastic type 

Phosphate plasticizers 
Polyethylene resins 
Polytetrafluorethylene (Teflon) 
Selenium compounds 

Styrene 

Thiokol-polymers 


Chemicals and Plastics—Group II-B 
(In approximate balance) 


Alkyd resins 
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Yes, putting a protective finish on magnesium can be —_ complete paint systems. As a result, paint systems are 


done easily, economically and with satisfactory results. available which meet normal requirements and combine 
The procedures used do not differ greatly from those adequate protection with attractive decorative charac- 
employed with other metals. After thorough cleaning, teristics. Detailed recommendations are available for 
a chemical finish is applied and this is followed by the conditions under which magnesium is used in service 
desired paint coating. The important considerations ranging from baked enamel systems for office machines 
are the proper choice of chemical treatment and paint to weather-resisting, air-dried primers and finishes for 
materials. truck bodies and trailers. 


ate | Dow has exposed thousands of paint test panels to For complete information on finishing methods call 
determine the best paint materials and the most efficient your nearest Dow sales office or write direct. 


i] 


THE DOW CHEMICAL COMPANY 
Megnesium Department ¢ Midland, Michigan 


New York « Boston « Philadelphia « Atlanta « Cleveland « Detroit 
Chicago « St. Lovis « Houston « San Franci e Los Angeles « Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 
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Ethyl cellulose 
Melamine 
Melamine resins 
Phenolic resins 
Polyvinyl acetate 
Polyvinyl alcoho! 
Polyvinyl butyral 
Polyester resins 













Chemicals and Plastics—Group !/1-B 
(In fair to good supply) 














Amy] acetate 
Cellulose acetate 
Cellulose butyrate 
Methacrylate 
Polystyrene 
Polyvinyl chloride 
Urea resins 







the advantages of 
































































7 * cel 
ra & L @ ] he Miscellaneous—Group I-E at t. 
| (In very short supply) T: 
Asbestos: for 
j Chrysotile: Crude and spinning fibers the 
Shingle and paper fibers 
| Amosite ape 
Graphite, natural: stre: 
Crucible flake benc 
p Madagascar flake wou 
Graphite, artificial: Electrodes, anodes and cost 
x special shapes 
RAPID, LOW CosT PRODUCTION OF PARTS Graphite, Ceylon: High carbon amorphous give 
. : lump mus 
Close tolerance extruded Teflon rods in a wide Mica: at 
range of sizes recently developed by our engi- —— ee 
: : etter 
neers, offer fabricating advantages over the Bookform splittings W 
short molded lengths previously available. Where ee — negl 
. n “ u er: * 
Teflon’s electrical properties or exceptional cor- Guayule thiel 
rosion or heat resistance is needed, uniform parts A Oy zi 
‘ Synthetic robu 
can. be readily machined from our rod. Tale: Indian block, lava grade pas 
Typical Electrical Properties of Teflon: Electrical paagge oes cdg ey 
: P (in approximate balance) 0 
properties of Teflon are practically unchanged 
thr h it ful ‘ o Abrasives, synthetic: ues 
ough its useful service range of -l00°F. to Silicon carbide hub 
oO . . * . 
480°F. Short-time dielectric strength as high as Anum Gi rea 
lie So " 7 Mica: ; 
1,000 to 2,000 volts per mil, in 2 to 10 mil thick- Phiogopite, block — 
nesses. Long-time dielectric strength reported over Muscovite block and film (stained ant Fo 
. . 1 . 
1,000 volts per mil in the absence of corona. Elec- crs on splittings wd 
trical loss factor over frequencies from 60 cps to Paper he. | 
. Paperboard ° 
30,000 mc is less than 0.0005. Quartz crystals (MBS Grades I and I) fstres 
*Teflon is a trademark of the E. I. Dupont Co. Talc: Ground, including steatite per § 
value 


Miscellaneous—Group III-E 

(in fair to good supply) the gs 

Asbestos, Chrysotile: Shorts and waste fibers § Unifo 

Clays: Ball, fire and china Son ¢ 
Rubber: 

Reclaimed 

Natural, latex 
the ¢ 


— Te Copies of the complete List of Bas- 
ry.a ti ic Materials and Alternates may 

OLYMER CORPORATION : obtained from the nearest District 0 
- — “=. Regional Office of the Department 
Reading ’ Pennsylvania of Commerce, or by writing Printing 


New Folder Contains Complete Information on 
available sizes of Teflon and Nylon rod, strip 
and tubing. Write for your copy. 





sini iii sian 











Services, Department of Commerté 
Washington 25, D. C. nie 
; iS in 
NYLON and TEFLON Acknowledgment 
SS 
) ROD In connection with the October 
feature, “Designing with Model™ Bare p 


Materials,” we acknowledg‘ with &P tons | 


preciation the assistance of the 
Polymer Corp., Reading, P@-, whose 
name was inadvertently omitted from 
the list of our. collaborators on Pages 


a 
| 358 and 360. Slig 








Pioneer Producers of Nylon Rod and Strip 
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Design Abstracts 


(Continued from Page 170) 


stress, and tapering towards the rim 
at a given value of the mean thick- 
ness would decrease the hub stress 
at the expense of an increased rim- 
stress. Over the range considered, 
these two effects approximately can- 
cel at the rim, and they are additive 
at the hub. 

Taper is primarily of importance 
for highly stressed couplings where 
the size of the disk is limited by the 
space available or the centrifugal 
stress, or where reduction of the 
bending stresses to the desired values 
would involve excessive disk-forging 
costs. For the lowest stresses at a 
given deflection, the disk thickness 
must evidently be as small as possible 
and will depend on the magnitude of 
the torque to be transmitted. 


With a machined coupling and 
negligible torque, the minimum disk 
thickness is determined by machine- 
shop capabilities or by the general 
robustness of the coupling. It is as- 
sumed in this paper that the least 
permissible thickness is independent 
of the rate of taper. At given val- 
ues of a and b, taper decreases the 
hub stress while the rim stress is in- 
creased; thus the best choice of taper 
is that which makes p,,=pP,,. 


For large torques, the minimum 
disk thickness is determined by the 
haximum permissible shearing stress. 
Fig. 2 shows the radial bending 
stresses in the form p,=KT/ga® tons 
per Sq in. per deg of skew. For given 
values of T, g, and a, taper can halve 
the stress which is obtained with the 
wniform thickness disk, by compari- 
son at the best value of b/a in each 
tase. There is no objection to taper- 
ng the disk more heavily to reduce 
the coupling stiffness, although near 
the optimum value of b/a there is 
little reduction in stresses. 


Fig. 3 gives the disk stiffness in 
the form; applied moment = kt,® 
‘on-inches per deg of skew. This 
quantity depends only on the thick- 
ness and proportions of the disk, and 
. independent of the radial dimen- 
sions, 

UMBRELLA DEFLECTIONS: The radial 
bending stresses at the hub and rim 
are plotted in the form p, =Kt,/a2 
tons Per sq in. per inch of axial move- 
mito in Fig. 4, which generally repro- 
ces the features of Fig. 1. For the 
— thickness disk, the least 

& stress at the hub occurs at 
’ slightly lower value of b/a, and 
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F separate 


and distinct laboratories 
control A/V the variables 


From raw hides and compounds 
to final inspection... every 

step in the production 

of Trostel packings and oil 
seals is carried on under 

the watchful supervision 

of three separate and distinct 
Trostel laboratories. 


This unusually complete control 
is possible because Trostel 
performs all of the basic 
pre-production operations in 
both leather and rubber— 
more of them than any 

other manufacturer. 


The end result is a thoroughly 
tested product based on 

known operating data... one 
that can be produced economically 
in quantity ...to meet the 

most exacting specifications for 
quality and dimensional accuracy. 


We invite your inquiry. 


SYNTHETICS LABORATORY 





IMPREGNATIONS LABORATORY 


ALBERT TROSTEL & SONS COMPANY 
General Offices and Packings Division « Milwaukee 1, Wis. 
Sales Offices: Houston Los Angeles © Worcester, Mass. ® San Francisco Seattle 





{ 
t 











How a leather or synthetic rubber 
VEE PACKING responds to pres- 
sure and lives to a tough old age 


Vee Packings seldom work alone. They are usually used in sets 
of 3 to 6, and always with adapters. 

Each Vee supports the one ahead: therefore, al] must be alike 
in dimension and finish, so that when assembled in sets the lips of 
each Vee will make uniform contact with the surface to be sealed. 

G&K-INTERNATIONAL can meet your requirements in 
leather or homogeneous synthetic rubber Vee Packings. In leather 
you benefit through quality control that starts with the raw hide 
and follows through precision manufacturing to the finished pack- 
ing. In synthetics, full laboratory facilities and modern equipment 
carry the job from formula to final inspection. In both, advanced 
engineering know-how and a stepped-up manufacturing program 
assure satisfaction. 

See G&K-INTERNATIONAL for your packing 


needs in synthetic rubber compounds or leather. 
Meeting your high standard is our business. 

















3 apnuiated WITH a3 
COMPANY ; 
’ ORATON & KNIOMT : et . : et GRATON 


KNIGHT 











the ratio of hub to rim stress is rath. 
er less than for skew bending, which 
makes the advantage of tapering very 
thin disks rather less. For high torque 
transmission at the respective best 
values of b/a, the maximum stress 
in the uniform thickness disk js 
about 1.6 times greater than in the 
disk tapered to make p,, = p.,. The 
disk stiffness is plotted in Fig. 5 in 
the form: axial load = kt,*/a? tons 
per inch deflection. 

FORM OF TAPER: Since the form of 
taper t = t, (r/b)™3 has been chosen 
solely to facilitate computation, it is 
open to question whether, for given 
design limitations, some other form 
of taper would give greater permis- 
sible deflections. 

For the radial bending stress only, 
the maximum deflection is obtained 
from a given size of disk with a 
given hub thickness, if the stress is 
everywhere made equal to the maxi- 
mum permitted value. Although this 
distribution is not attainable in prac- 
tice (since the other stresses must 
be considered) it is a yardstick 
against which other forms of taper 
can be judged. 

Some curves of the distribution 
of radial stress in the case of skew 
bending are given for various values 
of b/a and n in Fig. 6. The form of 
taper is reasonably close to the ideal, 
for values of b/a up to about 0.3, if 
n is chosen to make p,, and p,, equal. 
At greater values of b/a, however, 
the departure from the ideal form in- 
creases progressively. 


























Improvement Is Possible 















An improvement on the disk form 
may be obtained, to a first approxi- 
mation, by thinning where the stress 
—according to Fig. 6—is too low. 
Thus when b/a = 0.5, instead of ” = 
—2.6 which makes p,, = P,» the 
disk should be made more nearly 
the form in which n = —4.0, but 
should be progressively thickened 
over the outermost 15 per cent of the 
annulus to give a rim thickness some 
25 per cent greater than the theorell- 
cal. This would reduce the maximum 
bending stress to roughly 75 per cet 
of the maximum stress for the _ 
t = t,(r/b)~3, The curves of Fig. 
6 also indicate that the stress 
shown in Fig. 1 are the greatest & 
curring anywhere in the disk pr 
viding the rate of taper is less than 
that required to give p,, = P,» &”™ 
to a value of b/a as low as 0.05, but 
that at larger values of — the radial 
bending stress may increase out 
from the hub. 

One other form of taper which 
quires special mention is the straigh! 
conical taper. This will always be 
cheaper to produce than a curv 
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The crankshafts on Fletcher High Speed 
Narrow Fabric Looms must stay tight— 





or ox!- 

stress that's why FLEXLOCs are used to fasten 
low. them. FLEXLOCs not only provide vibra- 
'n = tion insurance, but they promote uninter- 
, the rupted production and cut maintenance 
‘ly to costs. 

but FLEXLOC also feature: one-piece, all- 
cened metal construction—nothing to work loose 
yf the or forget and no serious temperature 
some@ The adjustable throw cranks of the Fletcher problem; and resilient, automatic locking 
oreti-§ ‘igh Speed Ribbon Loom are accurately and sections — processed by our patented 
mumg securely held in position by FLEXLOC Nuts. method to provide closely controlled 


These cranks are subject to heavy loads at 











, cent Speeds of 2 torques. 

gall Gppticotion PENLOS here imam Succesatlly Convince yourself of the VIBRATION 
Fig. “ed since 1946, INSURANCE provided by FLEXLOC! Test- 

esses run them on your own product, let us 

t oC know what size you need and we'll send 
pro- samples with our latest literature promptly. 
than 

even 

;, but 

-adial 

ward 

h re 

aight 

sot STANDARD PRESSED STEEL CO. 

ait JENKINTOWN 18, PENNSYLVANIA 
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surface, and is probably the only aj. 
ternative to a uniform thickness disk 
if a profiling lathe is not available 
For given values of a, b, t, and ‘. 
the straight cone is thicker in the 
center of the annulus than the form 
t = t,(r/b)™%, and the hub and rim 
stresses are therefore higher than in 
that instance. The departure from the 
listed values is evidently greatest 
where the disk surface is most curved, 
that is, for large values of —wn and 
small values of b/a. 
pee The stress distributions for um. 
P/V brella deflections have not been in- 
BB,+ EP = —— vestigated, but the arguments con. 
LT cerning skew deflections are gener. 
BB. = Double rows of Ball Bearings ally applicable. 
EP = Effective Packing Element From a paper entitled “The De- 
PV = Pressure or Vacuum Service sign of Flexible Disk Misalignment 
Standard Swivel Joints. == Meaty | \ | | AT = Low Torque under all conditions Couplings,” presented before the In 
For pressures from LAS Sor ees J os | stitution of Mechanical Engineers. 
ee ee “Ste is a Ga Recee Copies of the complete paper may be 
, obtained at no charge from the In- 
stitution, Storey’s Gate, St. James’ 
Park, London, 8. W. 1, England, 











of Hl Gales a a Aircraft 
High Temperature Swivel LO : ei “he ees Nuclear Propulsion 


Joints. | For temperotures / fective ' E 

to 500°F,. M.W.P. 700 psi. \ Pock-off P - a = - es, By M. Cc. Leverett 
; ; / General Electric Co. 

Oak Ridge, Tenn. 


O NE pound of uranium-235 will 

liberate heat on undergoing fis- 

sion equivalent to the energy liberat- 
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for siphon return line. : . : verting the energy of nuclear fission 

into thrust that aircraft can fly for 

very long times on very small 
amounts of fuel. 

One of the basic principles of nv 

clear energy is that the energy of 
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From the massive mill that pierces the white-hot billet, 
BE SURE OF UNIFORM through every step in processing, to final checks and 


HIGH QUALITY — SPECIFY tests in the laboratory, Globe processes are specialized 
... specialized to give you high quality — uniformity 


of diameter, concentricity, wall thickness. 

Globe has specialized in the research, engineering, 
and manufacture of steel tubes for more than 30 years. 
Advanced machinery and methods — rigid inspection 
and quality controls — characterize all production 


operations from billet to finished tube. Write for the 
S T F F L T UJ r ES Globe general catalog. 
GLOBE STEEL TUBES CO., Milwaukee 46, Wisconsin 
Chicago ® Cleveland © Detroit © New York © Houston ®@ St. Louis 
eee PRODUCT OF A LEADING Denver ® San Francisco ® Glendale, Cal. @ Philadelphia 


Producers of Globe seamless stainless steel tubes — Gloweld welded 
AND SPECIA LIZED PRODUCER stainless steel tubes — alloy — carbon — seamless steel tubes — Globe- 


iron seamless high purity ingot iron tubes — Globe Welding Fittings. 





Globe Stee! Tubes Are Available In: 


* STAINLESS STEELS ® STAINLESS STEELS © ALLOY STEELS @ STANDARD AND SPECIAL 
— GLOBE SEAMLESS GLOWELD WELDED © CARBON STEELS ANALYSIS STEELS 


* HIGH PURITY IRON © CORROSION RESISTANT © HIGH-TEMPERATURE @ MECHANICAL AND 
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AN 6227 and AN 6230 Hydraulic + 


5427 and 5430 High-Quality Industrial 


3 AF-934 Fuel Resistant 
AMS 7270 Fuel Service 

AMS 7274 Oil Service 
AN 6290 Fitting Gasket 


Special Service 


..and ONLY Parker has: 


*emost complete mold-making facilities 


emost thorough compound formulations 
emost extensive research facilities 
e strictest quality-control processes 
emost exacting inspection and handling 


Popularly used O-Rings stocked by authorized distributors in 
principal cities. Special Service O-Rings of tested and approved 
compounds supplied on order. Write now for new Parker Catalog 
No. 5100 which includes complete basic data on O-Ring sealing. 


THE PARKER APPLIANCE COMPANY 
17325 EUCLID AVENUE, CLEVELAND 12, OHIO 


Plants in Cleveland Los Angeles — Eaton, Ohio Berea, Ky 


The PARKER Appliance Company, 

17325 Euclid Avenve 

Cleveland 12, Ohio 

Please send me my free copy of new O-Ring 
Catalog No. 5100. 





TUBE FITTINGS 
VALVES-O-RINGS 


this scheme would be to extract 
the heat from the reactor by some 
liquid coolant other than the vapor 
or air and transferred to the vapor 
or air in an external heat exchanger 
or boiler. 


Another fairly obvious proposal ig 
that the reactor should directly or 
indirectly take the place of the com- 
bustion chambers of a conventional 
turbo-jet engine. Here again, the 
heat might be extracted from the 
reactor directly by the air or indirect- 
ly by other coolants, such as liquid 
metals, and transferred to the air 
outside the reactor. 


Ducted fans driven by turbines, op- 
erated in turn by vapor or air heat- 
ed in the reactor, have been suggest- 
ed. Obviously, the reactor might also 
take the place of the combustion ap- 
paratus in a ram-jet propulsion sys- 
tem. It has also been proposed that 
a compressor-jet type of propulsion 
system be used, with the compressor 
driven by vapor or hot air from the 
reactor and the heat supplied to 
the air by a heat exchanger through 
which the reactor coolant passes. 


Choice Not Easy 


In all cases, except that of the 
ram-jet and other direct air cycles, 
it is required that heat be trans- 
ported in a coolant from the reactor 
to the propulsion machinery. In mak- 
ing a choice among the various types 
of propulsion machinery which have 
been suggested, the designer must 
perform detailed and careful analyses 
of many different possible combina- 
tions. 

Some of the problems which con- 
front him are so obvious that they 
may be mentioned here. For example, 
if a propeller type propulsion sys- 
tem is chosen, the hot fluid from the 
reactor must be piped to the turbines 
which drive the propellers; these in 
turn must be mounted on the wings. 
Thus each propeller must be provided 
with its own reactor, or hot fluids 
must be piped around the airplane 
from a central reactor heat source. 
Any reactor coolant will undoubtedly 
become somewhat radioactive in pass 
ing through the reactor, and this 
alternative hence is not attractive. 
On the other hand providing each 
propeller with its own reactor is not 
easy either, for two reasons. First, 
the weight of a reactor, with its 
shield, is very large; more than one 
reactor and shield therefore is high- 
ly undesirable from a weight stand- 
point. Second, two reactors per al 
plane would require more than twice 
the fuel investment of one reactor 
and a low fuel investment per ar 
plane is desirable. 


REACTOR: The design of the reac 
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With Kodagraph Autopositive Paper 
—the revolutionary material that produces positive photo- 
graphic intermediates di- 
rectly; that can be han- 
dled in room light... 
exposed in a direct- 
process or blueprint 
machine, or vacuum 
frame ... . processed in 
standard photographic solutions. 


Ql, Redrafting time saved. IBM reduces costly retracing in 
showing various wiring arrangements on standard plug-board 
panel drawings. Autopositives of the panel drawings are made. 
Then the draftsman simply adds the different wiring diagrams. 
Thus, print-making masters (with dense black photographic 
lines on a white, evenly translucent paper base) are produced 
in a fraction of the time complete retracing would require. 


2. Blueprints can be reproduced directly. These prints 
are used to exchange design information between IBM’s plants 
in Endicott and Poughkeepsie, N. Y. Whenever extra copies 
are needed for the shop—in either plant—there’s no problem: 
Autopositives are made from the prints .. . and from these 
intermediates the required nu.aber of shop-prints are produced 
at uniform, practical machine speeds. 


odagraph toposttive Materials 


“THE BIG NEW PLUS” in engineering drawing reproduction 
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EASTMAN KODAK COMPANY 19 
Industrial Photographic Division, Rochester 4, N. Y. 
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giving the facts on Kodagraph Reproduction Materials. 
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3. Opaques no problem. Through the use of reflex- 
printing techniques, Autopositive Paper reproductions are also 
made of charts, graphs, paste-ups of line drawings, and other 
types of opaque originals—including “two-sided” documents. 


With Kodagraph Autopositive Film 
—which is handled, exposed, and processed like Kodagraph 
Autopositive Paper, but whose base is famous Kodak 
safety film—highly translucent, tough, matte-surfaced (to 
take pen or pencil notations). 


4, Old drawings are reclaimed. Some old IBM draw- 
ings which are discolored, weak in detail, and slow-printing are 
reproduced on Kodagraph Autopositive 
Film. This material does a superb job 
of cleaning up backgrounds. . . in- 
tensifying line detail—-and IBM 

gets new, long-lasting intermediates 
which deliver sharp, clean prints at 
top machine speeds. 





Do Halftones are copied. When limited runs are sufficient, 
IBM uses Autopositive Film to reproduce halftones and other 
printed illustrations in its instruction handbooks. This high- 
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filling in. As a result, the direct-process prints produced from 
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When Sun Oil Co. installed these Clark 

Compressors in their Marcus Hook Refinery, they 

were assured greatest dependability and efficiency from all com- 
ponents. For good reason! These compressors must work steadi- 
ly to keep pace with ever increasing demands for petroleum pro- 
ducts. That means the two Ropers — operating in the capactiy of 
pressure lubrication — have a tough tour of duty as well. But, 
Ropers are rugged, so they take their gruelling job in stride. 


REASONS WHY ROPERS ARE PUT ON THE JOB... 
AND STAY ON THE JOB! The above example is one of 


varied installations where Roper Series ““K”’ Pumps serve best. 
This series is also adapted to hydraulic service, fuel supply, or 
transfer work pumping clean liquids. Series “K’” pumps are 
self-priming, operate in either direction with equal efficiency, 
handle total suction lifts up to 25 feet. Roper’s venturi and 
discharge principle, plus helical gears and shafts of hardened 
steel; accurately fitted bronze bearings; and compact, rugged 
housing all add up to dependability that keeps these pumps on 
the job. Series “K” pumps come in to 50 g.p.m. sizes; 
pressures to 150 p.s.i. Send for full details. 


GEO. D. ROPER CORPORATION 
252 Blackhawk Park Avenue 
ROCKFORD, ILLINOIS 
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tor will be greatly influenced by th 
coolant chosen. However, the basic 
principle upon which the reactor Op- 
erates is the same regardless of the 
coolant. This principle is as follows: 
The reactor may be thought of as 4 
more or less cylindrical body through. 
out which a fissionable material such 
as uranium-235 or plutonium-239 js 
distributed. The reactor also con. 
tains passages for the flow of the 
coolant necessary for the removal 
of the heat and also usually contains 
a material which is called a moder. 
ator. The reaction starts with the 
capture of a neutron by a nucleus of, 
say, uranium-235. Since neutrons are 
present in small concentration in the 
atmosphere everywhere, this serves 
to start the reaction. Immediately 
after capture of the neutron the 
U-235 nucleus disintegrates with the 
liberation of two to three neutrons 


and 2 atomic nuclei (fission frag- ff 


ments) both smaller than the original 
nucleus. Most of the energy of fis- 
sion is carried off by the fission 
fragments; this energy is imported 
to the material into which they are 
cast and appears as heat. Gamma 
rays and beta rays also are given off 
in the fission process. 


The two to three neutrons given 
off are ejected into the body of the 
reactor and may undergo one of three 
different fates. (1) They may escape 
from the reactor entirely and be 
captured outside it by some parasitic 
nucleus in the structure of the shield 
or its surroundings. (2) They may 
be captured by some of the nonfis- 
sionable materials in the reactor it- 
self. (3) They may be captured in 
another U-235 nucleus, following 
which additional neutrons will be 
given off. If we can design the re 
actor so that about 40 per cent of 
the neutrons given off in fission are 
captured in other fissionable nuclei 
in such a way as to cause fission 
there, the reaction will continue it- 
definitely until the fissionable nudei 
are used up. 


Loss Must Be Minimized 


The basic problem of reactor de- 
sign is to reduce to acceptably low 
values the first two methods of 1088 
of neutrons; that is, leakage from 
and parasitic capture in the reac 
tor. Leakage may be counteracted 
to some extent by surrounding the 
reactor with a neutron reflecting ™* 
terial which scatters but does net 
capture the neutrons. For example, 
graphite and beryllium oxide are 
known to be good reflectors. Ex- 
cessive capture of neutrons in - 
fissioning nuclei in the reactor may 
be avoided by eliminating from the 
reactor atomic species which have 
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This case is typical of the dramatic results possible with Ground and 
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HIGHER EFFICIENCY 


with light aircraft oils or heavy industrial oils 


Ne 
ole High-Pressure, High-Volume 
PUMPS for All Circuit Needs to 5000 psi 





Here’s high-pressure, high-volume efficiency on a wide range of 
ruggedly built pumps. They feature complete hydraulic balance 
that eliminates the use of thrust bearings . . . simplified con- 
struction that requires fewer parts . . . exclusive axial piston 
design that assures longer, maintenance-free service, and many 
other advantages. 

Denison HydrOILic Pumps include constant-volume and var- 
iable-volume types for all circuit requirements up to 5000 psi, 
with volume delivery capacities ranging from 2 to 35 gpm. 
Variable-volume types are available with stem, handwheel, or 
compensator control. A choice of face, flange or foot mountings 
is offered on all of these pumps. 

Increasing demands for modern high-pressure systems, and 
the resulting need for compact hydraulic units built to withstand 
long, hard high-pressure operation, have led to the wide prefer- 
ence for Denison Pumps. 

The tougher the job, the quicker you discover the advantages 
of Denison HydrOILic Pumps, developed through 25 years of 
experience in designing and building oil-hydraulic equipment 
exclusively. Put these advantages to work in your hydraulic cir- 
cuits — for either intermittent or continuous service. 


Write today for full details on pumps to fit your needs. 


The DENISON Engineering Co., 1156 Dublin Rd., Columbus 16, Ohio 








a strong tendency to capture neutrons 
or, in the language of the nuclear 
physicist, have a high neutron-cap. 
ture cross-section. Unfortunately, it 
is not always easy to do this because 
some of the materials which are most 
siutable for use as reactor struc. 
ture, and without which the reactor 
will not support itself, have rather 
high capture cross sections. These 
are thus poisons for the nuclear 
chain reaction although essential for 
the mechanical stability of the re. 
actor. 

Obviously, we may increase the 
fraction of the neutrons which are 
absorbed in U-235 nuclei by increas- 
ing the proportion of U-235 present 
in the reactor. Unfortunately, this 
increases the amount of fissionable 
material invested in the reactor. Since 
such material is extremely precious, 
it is desirable to keep its quantity 
to a low value. We usually, therefore, 
resort to the device of introducing 
into the reactor a moderator. 


Moderator Reduces Loss 


A moderator is an element of low 
atomic weight and low capture cross- 
section for neutrons. Because of its 
low atomic weight a neutron striking 
it loses a relatively large fraction of 
its energy in each such collision. 
Because of its low capture cross- 
section, it does not capture many 
of the neutrons which strike it. After 
the neutrons are thus slowed down 
or moderated, their capture by the 
fissionable material in the reactor 
becomes much more probable since 
the cross section for capture of low 
energy neutrons is higher than that 
for high energy neutrons. Typical 
moderators are graphite, ordinary 
water, heavy water, beryllium and 
beryllium oxide. 

The control of the chain reaction 
is in principle exceedingly simple. 
One of the most direct means of con- 
trol is to arrange an absorbing rod 
so that it can be inserted into the 
reactor or withdrawn from it. If 
the rod is withdrawn from the reac- 
tor, it will absorb a smaller number 
of neutrons than before. If, in its 
original position, the rod was absorb- 
ing that number of neutrons which 
made the reactor just critice|, (that 
is, neither rising nor falling in pow 
er) then withdrawal of the 1ods will 
create a slight excess of neutrons ™ 
the reactor and the power w'!! begin 
to increase. 

Other methods of control have - 
proposed also. For example, in ® 
reactor which has a reflector, remov 
al of part of the reflector will allow 
the leakage of more neutrons than 
before. This will decrease the Tf 
activity and constitutes a method of 
control. Also, removal of part of the 
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moderator or of some of the fuel 
itself from the reactor will decrease 
the reactivity, and these expedients 
may also be used as control mechan- 
isms. 

It is evident that the control of 
the reactor is an important matter, 
not so much because of the remote 
possibility that the reactor might 
turn itself into a low grade atomic 
bomb, but because if the power of 
the reactor fluctuates without a cor- 
responding fluctuation in the heat 
removal capacity of the heat trans- 
fer system, the reactor inevitably 
will heat up. Overheating, if suffi- 
ciently severe, can cause accelerated 
corrosion, warping or even melting 
of parts of the reactor. Evidently 
too, it is important that the reactor 
not be operated without a flow of 
coolant through it’ since this cer- 
tainly will result in serious dainage 
if not destruction of the reactor. 


Safety Demands Shield 


SHIELD: Although most of the ener- 
gy of nuclear fission appears as kin- 
etic energy of the two fission frag- 
ments, and this kinetic energy in 
turn appears as heat in the fuel ele- 
ments, a substantial portion of th2 
energy of a reactor appears as ki‘- 
etic energy of the neutrons and as 
ionizing radiation, such as gamma 
rays and beta rays. The neutrons 
and gamma rays, if allowed to es- 
cape with complete freedom from 
the reactor, would make it necessary 
for human beings to stay at a dis- 
tance of more than a mile from a 
high powered reactor while in opera- 
tion. Moreover, since the fission prod- 
ucts themselves are radioactive and 
continue to emit gamma rays even 
after the chain reaction has been 
stopped, it would not be possible to 
approach the reactor very much 
Closer than this even after it had 
been shut down. It is clear that a 
Shield must be provided. 

The basic requirements of the shield 
are dictated by the two basic types 
of radiation which it is desired to 
Stop. The neutrons are slowed down 
most effectively by light atoms such 
as hydrogen, and moreover are more 
easily captured after being slowed 
down. For this reason an effective 
Shield will contain light atoms such 
as hydrogen, which also is a good 
slow neutron absorber. Gamma rays, 
on the other hand, are degraded in 
energy and stopped best by heavy 
elements such as lead. Hence, the 
shield normally will contain heavy 
elements also. It is clear that a mix- 
ture of light and heavy elements ar- 
ranged in the most strategic fashion 
will be desired. The detailed solution 
of this problem is complicated. 

Another point of importance is that 
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DENISON 
7-5 4°)|\ease 


Highest Efficiency on Every Type of Circuit 


You get extra ruggedness and efficiency plus lowest operating 
costs when you select Denison HydrOILic Pumping Units. Built 
in 37 different models, they meet any circuit need that calls for 
a pressure capacity of from 400 to 5000 psi . . . for constant 
or variable volume operation . . . with volume control by hand 
wheel, stem or pressure compensation . . . volume deliveries 
from two to 35 gpm. Capacities of the oil reservoirs range from 
16 to 165 gallons. 

One of the big reasons for the fine performance records of 
these high-pressure, high-volume pumping units is that they are 
built around the famous HydrOILic axial piston pumps, described 
on the opposite page. These hydraulically balanced pumps have 
shown exceptionally high volumetric efficiencies in repeated tests 
made at operating pressures up to 5000 psi. 

Single-panel mounting of motor, pump, relief valve, gauges 
and controls permits quick, easy, low cost maintenance — and 
adds to compact assembly that simplifies circuit arrangements. 
All larger series units are of horizontal design, and meet JIC 
standards. 

You get the benefits of proved performance backed by 25 
years of specialized experience in building oil-hydraulic equip- 
ment, when you power your circuits with Denison HydrOILic 
Pumping Units! Write for further information. 


The DENISON Engineering Co., 1156 Dublin Rd., Columbus 16, Ohio 
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ITS BIMETAL SWITCH 


IS AUTOMATIC 
fe eB, 


The Tune-O-Matic, Manufactured 
® by Electro-Voice, Incorporated, is an electronic device 
which automatically amplifies your TV signal. It improves 
reception in low signal fringe locations and in prime 
service where an indoor antenna is used. Chace Thermo- 
static Bimetal plays a vital part, providing a reliable and 
completely automatic switch which operates in any position, 
with long life and freedom from buzzing. As the Tune-O- 
Matic is installed out of sight, often upside down in the 
cabinet, dependability is mandatory, and the switch must 
operate without being affected by gravity. 


The Tune-O-Matic is plugged into the 105-120 AC 
outlet and the receiver cord into the booster. Note that the 
thermostatic bimetal element is generally T-shaped, and 
that the free upper end of the inner part of the stem at “A” 
carries the moving contact to the booster circuit. When the 
set is turned on, the current passes from the lead-in connec- 
tion at “B” around the narrow outer part of the stem to 
“C” and so into the receiver receptacle. The resistance 
of the thermostatic bimetal generates heat under this load, 
causing it to deflect away from the high resistivity side of 
the bimetal. Hence, point “A,” normally in approximate 
position shown by dotted lines, deflects down, closing the 
contacts and completing the circuit to the booster in 2 or 3 
seconds. When the set is turned off, the bimetal cools 
and returns to its original position, breaking the circuit 
automatically. 


Electro-Voice consulted Chace Applications Engineers, 
specified one of the 29 types available and fabricate from 
strip. Chace also furnishes random lengths and fabricates 
and assembles complete elements to customer specifica- 
tions. Our engineers are ready to assist you in designing 
your own actuating device and our 64-page reference on 
thermostatic bimetal is yours for the asking. 
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1616 BEARD AVE., DETROIT 9, MICH. 
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not only must the shield prevent eg 
| cape of radiation from the reactor 
to the desired degree but also it must 
be capable of admitting and emitting 
the coolant which carries the heat 
away from the reactor. This meang 
that ducts must pierce the shield 
and we are then confronted with 
the problem of leakage of radiation 
Generally 
speaking, gamma rays and neutrons 
travel in straight lines. However, 
under certain conditions they can be 
scattered or reflected around corners 


through these ducts. 


or curves. 


Shield Requires Large Plane 


SHIELD WEIGHT: The shield will be 
| the heaviest single object aboard the 
aircraft. Early published estimates 
of shield weight placed the minimum 
shield at 50 to 100 tons, without any 
| provisions for removal of heat. From 
this it is evident that a large air- 
craft will be required to carry a 
weight of this magnitude even though 
the aircraft need carry little or no 
chemical fuel. To a first approxima- 
tion one may balance off the weight 
of the shield against the weight of 
the fuel load which would be carried 
in the large modern aircraft, since 
the shield and the reactor which it 
contains essentially replace the fuel 
load. The fuel loads of modern air- 
craft range up to the neighborhood 
of 75 tons or more. If the early es- 
timates of shield weight are nearly 
correct, it is evident that the weight 
of the shield plus the reactor is not 
grossly different than that of the 
fuel which can be carried in a large 
conventional aircraft. However, every 
effort must be made to keep down 
the weight of the shield and the re- 
One obvious way to do this 
is to make the reactor small so that 
the shielded volume is kept small. 
This in turn restricts the amount of 
cross-sectional free flow area through 
which coolant may pass through the 
reactor and increases the pressure 
drop. Moreover, as the reactor diam- 
eter decreases it usually is found 
that more fissionable materia! is Te 
quired. This is undesirable. There 
is therefore a balance to be struck 
between the benefit of smal! shield 
weights resulting from decreased Tr 
actor size and the disadvantages Te 


actor. 


sulting therefrom in smaller free flow 
area for coolant flow and larger fis 
sionable material investment required 
BALANCE AND STRUCTURE: The 
existence of a large conc ntrated 
weight such as the shield and the re- 
actor at one point in an aircraft 
makes it necessary to redesign the 
structure of the aircraft to accommo 
date this weight. Although large #* 

| eraft are designed for very lars® 
| (Continued on Page 235) 
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Kunkle safety and relief valves are 





widely used as components of air and gas 


compressors, intercoolers, receivers and sys- 








tems; steam and hot water heating boilers 
and power boilers; liquid processing and 
handling systems; and all types of fired and 


unfired: pressure vessels. 


The following pages illustrate some 





representative Kunkle valves which are pre- 
ferred for efficiency and service by many 


original equipment manufacturers. 


Whenever a manufactured unit re- 
quires relief valve engineering or individual 
design or sizing, Kunkle engineers are ready 
to assist. Contact Kunkle for your “special” 


relief valve requirements. 








KUNKLE VALVE CO. 1w:so. cmon st. FORT WAYNE, IND. 





There 7s 4 Kaukle Value For Almoa 


FOR QUICK ESTIMATION HE 
OF YOUR VALVE NEEDS, i) 
REVIEW THE FOLLOWING tf 
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STEAM POP-SAFETY VALVES 





FIGURE 1 . 
A. S.M.E. standard. 


FIGURE 40 p> 


Max. set pressure, 


SELECTION CHECK PQINTS: )N 


N.B. approved. Max. 500 p.s.i. at 850°F. ' T 
set pressure. 125 Adjustable. Two 0 Type of a and code a . 
p.s.i., adjustable. 73°" sizes, 12° and 34” : i: ‘ 
to 4° N.P.T. male in- N.P.T. male inlet. 12) Pressure sewing and capery: Ku 
let. Top outlet. Top outlet. Stainless © Size and type of connections. R 
Available, 150 or steel body and disc. : ‘ ' 
300 Ib. M.S.S. 1!2” Stainless or Inconel 4) Body and trim material. Ce 
to 4” flange inlet. spring. Sentinel ‘ 

nik Pecii, waenise-roliel. 5] Special needs of completed unit Pri 


. 





q Ficure 31 


FIGURE 2 
< \ A.S.M.E. standard. 


A.S.M.E. standard. 


















N.B. approved. Max. N.B. tested. Set pres- : 
set pressure, 125 sures to 15 lbs., 189 FIGURE 10 
p.s.i., adjustable. °°’ to 6700 Ibs./hr. 500 p.s.i. max. ; 
to 4° N.P.T: male steam. '2" to 4!2” sure. Adjustable 
inlet. Side outlet, N.P.T. male inlet. to 3” N.P.T. mo 
34” to 4” female. Female side outlet. j let. %” to 4 fer 
Available, 150 or Meets all code and side outlet. A . 
300 lb. M.S.S. 1'2” 7 states’ requirements. able with | 
to 4” flange inlet. . All bronze. wheel as Figu: 
All bronze. = All bronze. 
¥. 3 
6 > 4 rien ™ : “@ . 
FIGURE 23-5 > | i / N | . i. = 
A.S.M.E. standard. 4 f “ 
N.B. approved. Max. FIGURE 34 > 4 on FIGURE 11 + ' :: R 
Soh. peaecure. 28 A.S.M.E. standard. a FIGU 
p.s.i., adjustable. ' 2 NB. certified. Set 100 p.s.i. max. pres- f , 
to 4" N.P.T. male or Seeds. 16 ec 15 sure. Adjustable. oe . ot 
female inlet. Side ; Ihe 2” te 3° Po : 14” to ee a. er er pe 
outlet. 24" to 4” fe- + male inlet. Top out- 4 male inlet. Female M: 
male. Available, 150 let. For low pressure &. side outlet. All brass d. J 
or 300 Ib. M.S.S. 24" steam heating boil- ——<— and/or bronze. : 70 
to 4” flange connec 0 as te = Zz a 5 7 
tions. All bronze. . _ a= 5 
—_ oo 
Al q Ficure 83 | 
¢ A.S.M.E. tested. N.B. A\ a4 FIGURE 36 4 FIGURE 1° 
ahora henge “%q | A.S.M.E. standard. 350 pys. i. max 
aie , pam | N.B. certified. Set pressure. A° 
adjustable. 74" to ' ble.-2” to 4" 5 
3° N.P.T. male inlet 6 a eee we oF tS aie 
Side outlet, 114" to = - ibs. 4 to 3” NP.T. male inlet. 
Y i MPs rn male inlet. Side out- female sic: 
4 female. Avail } ' Ha oh 
let. For low pressure ’ . & o 
able, 150: or 300 lb. | : eur 
oa ; - —— 3 steam heating boil- 
) A By to 3 = = 
: — ers. All bronze. - . 
flange inlet. All a _ Fig . 
bronze. i ; j Pe) 
fl ia 
| i , 
FIGURE 90 > FIGURE S68 p> FIGURE 20 > me 
A.S.M.E. tested. N.B. Max.. set pressure, 350 p.s.i. maximum " 
certified. Max. set 600 p.s.i. Adjustable. pressure. Adjust- CONN 
pressure. 250 p.s.i. Max. temp. 850° F. 7 able. !2” to 4” N.P.T. 
1%”. t 6” ABA: bg”: 10°3" NP.T. fe mule or female inlet. P. 


12" to 4” female side 
outlet. All, bronze. 
Fig. M20 with nickel 
disc for pressures to 


1200 p.s.i. 


Deba-totel-t> Moh a 


male 
std.-flange inlet. Top 


250 R.F. inlet. Out 
lets flanged or 
screwed. Cast iron, 
optional bronze or 
s/s trim. 4 


outlet. Alloy steel ~s 


with s/s trim. 








ie 20s 





WRITE FOR COMPLETE CATALOG WITH CAPACITY DATA 








| HECK THESE REASONS 
| VHY MANUFACTURERS 
G REFER KUNKLE VALVES 
Ts. \N THEIR PRODUCTS: 


The source is reliable. . 
Juire 


Product performance is dependable. 
Kunkle engineering service is prompt. 
Replacements are readily obtainable. 
Comply with code requirements. 

nit. Prices are attractive. 


ESSURE-RELIEF VALVE 





E 10 4 FIGURE 71 

ax, | 400 p.s.i. maximum 
able pressure at 150° F. 
mal : Adjustable. '2” to 
S” fer 2°. N.P.T. female in- 
ae let and outlet. All 
h bh iron. Available with 
igur s/s trim as Fig. S-71. 








3 style, Under- 

t pattern. Fac- 
Mutuals ap- 

ed. Hand wheel 

. 9 70 to 240 p.s.i. 
Sm cilable as shown, 


a 
* 
FIGURE 218 








- to 6" AS.A. 250- 
nlet and 125- 
utlet. Cast iron = 
-ronze frim. ; 
19 
axi 
Ad 
("N 
FIGURE 50 
ag 3300 p.s.i. maximum 
set pressure. /2", 


3a", 114” and 1!2" 
female, and 1” and 
{ 2" N.P.T. male inlet. 
1” and 2” female 
side outlet. Bronze 
with s/s trim. 





FIGURE 20 * 
FLANGE. 


~ONNECTIONS 


Psi. maximum 
Ssure. Wdjust 

e. “” i 4 

9. Std. flange in- 

ind outlet. All 

Fig.” M20. 

with nickel 

~ ‘Ol pressures to 
P-Si. ahd se 
Perating con 


} 
bre 
_ —— 





c 


. since 1875. 


N.B. 


fore} ob elton tlobet-e 
with nickel trim. 











FIGURE 1-A * 


A.S.M.E. standard. 
N.B. approved. Max. 
set pressure, 250 


p.s.i. Adjustable. 
33° to 4°. N.P.T. male 
inlet. Top. outlet. 


Available. 150 or 
300-lb. M.S.S. 1!2° 
to 4° flange inlet. 
All bronze. 





FIGURE M23A > 


A.S.M.E. standard. 
approved. 
Mass. std. Set pres- 
sures to 1200 p.s.i. 
12" to 4” N.P.T. male 
or female inlet. *4" 
to 4” female outlet. 
Available, flange 
Bronze 





= ; 


FIGURE 14 > 


Set pressures to 225 
Ce 


38°" and 


‘.N.P.T. male in 


let. Side outlet. All 
brass or with neo 
prene or 


rubber disc. 


silicone 





q Ficure 22 


Max. set pressures 
to 1200 p.s.i. 150° F. 
max. temp. !2” to 4” 
flange connections. 
Bronze with nickel 
trim. Available as 
Fig. 22. with !2" to 
4°’ N.P.T. male or fe- 
male inlet. °4° to 
4” female side out- 
let. All bronze. 


a 
q (o> 
=> 


> 


 — 
= 





¥ 


Lk 


ce 
¥ 





q Ficure 82 


A.S.M.E. tested. N.B. 
certified. Any pres- 
sure to 300 p.s.i. 
Max. temp. 450° F. 
i oe sh iB ee 
male inlet. 

Top outlet. 1f2” to 
3” flange inlet avail- 
able. All bronze. 


-_ 


~ 


wee eGo 


oo 
etl = 





FIGURE 29 > Cl = 
A.S.M.E. standard. \ 
Set at any pressure i] 
to 225 lbs. !4", 38” ee \ 


and !2” N.P.T. male \ 
inlet. Side outlet. \ 
All’ brass. Also fur- 
nished with  neo- 


prene or silicone a 
discs. he 
be 
ae 


e 


Wee a 
Weyyet & 


q Ficure 39 


A.S.M.E. standard. 
Mass. standard. Set 
pressures to 225 
p.s.i. 14", 38° and 
12" N.P.T. male in- 
let. Side outlet. 
Micro-finished metal 
seats. All brass. 


wai emg 
Ah 


FIGURE 48 . 


A.S.M.E. standard. 
Any. set pressure to 
225 p.s.i. '8’’ female Oi 
or '4" and 38" N.P.T. 
male inlet. Side 
outlet. All brass. 





+ FIGURE 53 


A.S.M.E. standard. 
Mass. and Canadian 
approved. Maximum 
set. pressure, 3300 
Oe Pe ee 
and 1!2” female, 
and 1” or 2” N.P.T, 
male inlet. 1° and 
2° female outlet. 
Bronze with s/s trim. 





Set pressures to 
3000 p.s.i. '2", 34” 
and 1" N.P.T. female 


inlet. 34° and 1” 
female. outlet. All 
stainless” steel. 


Available in steel 
with s/s trim. as Fig. 
12-250. 


SEE TABLE ON NEXT PAGE FOR SERVICE RECOMMENDATIONS 











KUNKLE SAFETY AND RELIEF VALVES 
SERVICE RECOMMENDATIONS 





MATERIAL 





*MAXIMUM PRESSURE 


A. S. M. E. CODES 

























































































IN ACCORDANCE WITH SPECIFICATIONS WILL BE FURNISHED UPON REQUEST. 















































n0. Lbs. per Sq. Inch : Sa 2 lez 
NO. Air s. |£. 33 LST: 32 38 
ss mmm vere Oe Ba [20 5S (SHS EE |S 
l Bronze Bronze 125 + . 
1A Bronze Bronze 250 « ° 
2 Bronze Bronze 125 . e ” 
9 Bronze Bronze 500 2 
10 Bronze Bronze 500 - 
ll Brass Brass 100 o 
14 Brass Brass 225 z 
19 Bronze Bronze 350 ? 
M19 Bronze Nickel Alloy 1200 2 
20 Bronze Bronze 350 < 
M20 Bronze Nickel Alloy 1200 7 
22 Bronze Bronze 350 | 350 e < 
M22 Bronze Nickel Alloy | 350 | 1200 ° 
23A Bronze Bronze 350 . > 
23S Bronze Bronze 350 e e $ 
28 Brass Synthetic 200 + “ 
29 Brass Brass 225 . os 
31 Bronze Bronze 15 + ¥ 
34 Bronze Bronze 15 + 2 
36 Bronze Bronze 15 ° Z 
39 Brass Brass 225 7 m 
40 St. Steel St. Steel 500 e zZ 
48 Brass Brass 225 * — 
50 Bronze St. Steel 3300 . 
53 Bronze St. Steel 3300 . 2 
S68 Alloy Steel St. Steel 600 | 600 5 
i. Cast Iron All Iron 250 | 400 9 
82 Bronze Bronze 300 | 300 ° = 
83 Bronze Bronze 300 300 . = 
90 Cast Iron Bronze 250 . . 
218 Cast Iron Bronze 240 . 
12-250 Steel St. Steel 3000 | 3000 
$12-250 St. Steel St. Steel 3000 | 3000 














x 





@ Facilities of the Kunkle engineering department are at your service for assistance in | 


*Complete Capacity Data Available In Kunkle General Catalog 










syste: 
tribut 
how 

react 
right 
of it. 
quires 
sis a 
consi 
neath 
react 
tion j 
Perat 
privec 
rise 

or dij 
a hes 
const: 
taken 
ing t 
be av 








correct specification and application of Kunkle valves for your manufactured product or Mi 
assembly. Where unusual service problems indicate a special valve, Kunkle Valve engieers 9 m; 


will prepare cost estimates. 





Kunkle Valve Company. now the manufacturer of many items formerly made by Star Brass Mig. Co. « 
Boston, is pleased to announce that these products are immediately available as KUNKLE-STAR safe‘ 
and relief valves. Supplementing the regular line of Kunkle safety and relief valves, they permit us ' 
render more complete service to the trade for chemical, paper making, oil refining and related industrie 


as well as for Naval and Marine applications. 





LITHO IN U.S.A 





FOR COMPLETE INFORMATION WRITE OR TELEPHONE 


KUNKLE VALVE CO, ws cmos. FORT WAYNE, IND. 
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(Continued from Page 230) 
gross weights, this weight is usually 
distributed over the wing and 
throughout the fuselage. Concentrat- 
ing the weight in the fuselage great- 
ly increases wing bending moments 
and necessitates structural redesign 
in many cases. 





Landing Weight Greater 


LARGE LANDING WEIGHT: The fact 
that only a small amount of the fuel 
is consumed in flight means that 
the gross weight of a nuclear air- 
craft will be approximately the same 
on landing as on take-off. First, the 
landing gear must be made strong 
enough to take the higher gross land- 
ing weight. Second, the landing speed 
is increased and there may be a 
change in landing attitude which 
possibly could require changes in the 
landing gear, or in tail clearance 
angle requirements. 

HEAT TRANSFER: The very essence 
of a nuclear power plant is the trans- 
fer of heat from the reactor to the 
propulsion machinery. The require- 
ments for small size and high power 
density placed upon the aircraft re- 
actor push the heat transfer designer 
to the limit of his knowledge. He 
must avoid hot spots in the flow 
system, he must have good flow dis- 
tribution and he must know exactly 
how the power is distributed in the 
reactor so that he can supply the 
right amount of coolant to each part 
of it. Solution of these problems re- 
quires a great deal of detailed analy- 
sis and experiment. For example, 
consider the cooling of a surface be- 
neath which U-235 is located in a 
reactor. The rate of heat genera- 
tion is independent of the local tem- 
perature; thus if the surface be de- 
prived of its coolant, it will at once 
rise in temperature until it melts 
or disintegrates. The reactor is like 
4 heat exchanger to which heat is 
constantly supplied whether it is 
taken away or not; only by maintain- 
ing the flow of coolant can trouble 
| Bde avoided. 








Minimum Critical Mass Needed 


FISSION ABLE MATERIAL INVESTMENT: 
The desirability of keeping the quan- 
tity of fissionable material in the 
reactor small has been mentioned 
Previously. It is obvious that this 
is desirable. However, the chain re- 
action will go in the reactor only 
so long as there is present a certain 
oe quantity of fissionable ma- 

rial called the critical mass. As 
Soon as the reaction has consumed 
" much fissionable material that 
the os om drops very slightly below 
r ritical mass, the chain reaction 

€8 and cannot be started again with- 
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S.S. WHITE FLEXIBLE SHAFTS 


save parts and cut assembly time and costs 


T HE illustration above speaks for itself when it 
‘comes to demonstrating the advantages of an 
S.S.White flexible shaft power drive. With one of 

these shafts, power can be taken from one point and 

| delivered to any other point as simply and as eco- 
| nomically as it could possibly be done. 


The resulting advantages are most important in any 
design work—fewer parts, easier assembly, faster 
production, lower costs. They make it worth while 
considering S.S.White flexible shafts whenever you 
have a power transmission problem. 


| A large selection of sizes and characteristics suit 
| S.S.White flexible shafts to a wide range of drive 
requirements. For details on these versatile, de- 
| pendable mechanical elements, - 


WRITE FOR NEW BULLETIN 5008 


It contains the latest inform- 
ation and data on flexible 
shafts and their application. 
Write for a copy today. 


eae 
. @ 
THE cLMhohic INDUSTRIAL DIVISION 
| DENTAL MFC.CO. Dept. 4, 10 East 40th St. _ 
NEW YORK 16, N. Y. 


| WESTERN DISTRICT OFFICE: Times Building, Long Beach, California 
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High Polish, Less Distortion 
Says User of Speed Treat Molds 


National Motor Bearing Co., makes oil seals 
by the millions—for washing machines to 
submarines! Naturally this tremendous vol- 
ume calls for molds that can take the heavy 
pressures—-and take them longer. 

The slightest distortion could mean costly 
waste. Two of Holliday’s Speed Steels, 
Speed Case (X1515) and Speed Treat (X1545) 
are whipping this pressure problem on Na- 
tional’s synthetic rubber oil seal flanges and 
other parts, reports George Corsi, Chief Engineer, who further ad- 
vises . . . “highly satisfactory performance attributable to Speed 
Steels fine grain structure ... the high polish they take and their 
low deformation under pressure. The free machining qualities are 
also an important advantage.” 

Speed Steels are finding new ways to save time and money on 
countless applications—from road ripper teeth to die sets and shoes. 
Keep posted on these amazingly versatile steels through your 
nearest Speed Steel distributor. 











DISTRIBUTED BY 


Brown-Wales Co., Boston-Hartford-Lewiston, Me. ™ Bridgeport Steel Co., Bridgeport, Conn. 
Beals, McCarthy G Rogers, Buffalo, N. Y. = Burger Iron Co., Akron, Ohio = Grammer, 
Dempsey & Hudson, Inc., Newark, N. J. m Earle M. Jorgensen Co., Los Angeles-Houston- 
Oakland-Dallas ™ Passaic County Steel Service, Inc., Paterson, N. J. m Peckover’s Ltd., 
Halifax-Montreal-Toronto-Winnipeg-Vancouver Peninsular Steel Co., Detroit, Mich. 
Pidgeon-Thomas Iron Co., Memphis, Tenn. m Horace T. Potts Co., Philadelphia-Baltimore 


Produced by W. J. Holliday & Co., Inc., Speed Steel Plate Division, 
Hammond, Indiana. Plants:. Hammond and Indianapolis, Indiana 
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out adding more fissionable materi. 
al. Moreover, the products of fission 
remain in place in the fuel elements 
and eventually must be removed, This 
makes it necessary to remove the 
remaining fuel from the reactor, pur. 
ify it and prepare it for reuse. The 
amount of uranium which may he 
tied up in the reprocessing activities 
may easily exceed that which is tied 
up in the reactor proper. Thus, the 
uranium investment is not simply the 
amount of uranium carried aboard 
the aircraft but also that which jis 
on the ground in various stages of 
preparation for use. 


Material Properties Deteriorate 


RADIATION DAMAGE: Internuclear 
collision between neutrons and the 
nuclei of materials used as structures 
or as moderators in the reactor, or 
between fission fragments and other 
nuclei, result in dislocation of the 
nuclei with which collision occurs. 
While it is not definitely known how 
great an effect these dislocations 
have it is known that the properties 
of the materials in which they have 
occurred undergo a change. Usually 
this change is in a detrimental direc- 
tion. For example, a decrease in 
thermal conductivity may occur, thus 
making the heat removal problem 
even harder. Or, other equally critical 
properties may deteriorate. 

Some liquids or gases which might 
be proposed as reactor coolants are 
decomposed by radiation, and hence 
are not usable. Organic compounds 
are particularly susceptible, and even 
outside the zone of most intense radi- 
ation in the reactor ordinary lubri- 
cants turn tarry or even solidify. 
Lubricated machinery hence may not 
be used in such locations. Electrical 
insulation, on prolonged exposure to 
radiation, breaks down and disinte- 
grates or loses its effectiveness. 

MATERIALS: One of the most im 
portant problems in reactor technolo- 
gy today is the finding and develop- 
ment of materials adequate for us 
in reactors which are proposed for 
production of power in one form or 
another. The combined effects of 
high temperature, corrosion by Val 
ous coolants, radiation damage, ther- 
mal stresses, and mechanical stresses 
can be extremely serious in som 
cases. The aircraft reactor presents 
these problems to an unusual and 
critical degree. For example, 4 dif 
ference of 100 F in permissible got 
imum reactor temperature can easil 
produce a 15 per cent difference © 
thrust output of the power plant 
High temperature materials are 
therefore a prime necessity. 


OUTLOOK: In many res pe 
propulsion of aircraft is an 1 
1951 
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use for nuclear energy. Here to a 


higher extent than in any other ap- 
plication the advantages of a highly 
concentrated source of heat can be 
used to good result. Although the 
goal of producing a nuclear powered 
aircraft is an admittedly ambitious 
one it is only such high-performance 
premium uses of energy which can 
today justify the consumption of as 
rare a resource as uranium-235 or 
plutonium-239. Moreover, it is ines- 
capable that a development of this 
type has great military significance. 

In recent months the government 
has announced that the nuclear air- 
craft program is entering a new 
phase. In this new phase the Air- 
craft Gas Turbine Dept. of the Gen- 
eral Electric Co. has been given the 
responsibility for the propulsion sys- 
tem and the Consolidated Vultee Air- 
craft Corp. is to supply an airframe. 

From a paper presented before the 
Chicago section of the Institute of 
the Aeronautical Sciences on October 
4 1951. 


Shell Molding 
By Bernard M. Ames 


Material Laboratory 
New York Naval Shipyard 
Brooklyn, N. Y. 


ASICALLY, the shell molding 

method utilizes the thermosetting 
properties of phenolic resins to pro- 
vide a bond material for silica grains 
in the construction of a mold. The 
use of urea and phenolic resins is by 
no means novel in the production of 
sand cores and molds. However, shell 
molding techniques are unique in that 
neither temper water nor additional 
bond materials are employed. 

Sound principles of gating and 
heading cannot be ignored in this, or 
for that matter, any other casting 
process if castings free from objec- 
tionable internal defects are to be 
manufactured. I would say, however, 
that with the exception of the alu- 
minum-base alloys—gray iron, mal- 
leable and ductile iron are more com- 
patible with shell molds than any of 
the other commercial alloys. 

The chell molding process can be 
considered a precision casting proc- 
ess. It is generally thought of as be- 
ing midway between sand casting and 
the lost-wax technique. However, I 
venture to say that if castings the 
size of those made in shell molds 
were made by the lost-wax process, 
no greater degree of accuracy would 
be obtained. In malleable iron, toler- 
ances of 0.003 in. per in. are commer- 
cially feasible on fairly large cast- 
ings. In one malleable foundry pro- 
ducing ammunition: shells in ductile 
‘ton by the shell molding process 25 
Shells chosen at random varied in 
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The BALL BEARING for your 


LINEAR MOTIONS 


Sliding linear motions are nearly always troublesome. 
Thousands of progressive engineers have solved this 
problem by application of the Precision Series A BALL 
BUSHINGS. 

And now hundreds of original equipment manufac- 
turers use the low cost Commercial Series B BALL BUSH- 
INGS which were developed for support of linear motions 
in competitively priced, volume manufactured products 
where super precision is not essential. 

Alert designers can now make tremendous improve- 
ments in their products by using BALL BUSHINGS on guide 
rods, reciprocating shafts, push-pull actions, or for sup- 
port of any mechanism that is moved or shifted in a 
straight line. 

Improve your product. Up-date your design and engi- 
neering with BALL BUSHINGS! 


LOW FRICTION ° LONG LIFE 
ELIMINATES BINDING AND CHATTER 
SOLVES SLIDING LUBRICATION PROBLEMS 
LASTING ALIGNMENT - LOW MAINTENANCE 


Now manufactured for 1/4", '/2”, 
3/4", 1” and 11/2” shaft diameters. 


Write for descriptive literature and the name of our representative in your city 


THOMSON INDUSTRIES, 1nc., 


——— MANHASSET, NEW YORK —— ee 


PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS — 
A MAJOR IMPROVEMENT AT A MINOR COST 











Designed to meet 
U.S. Government 


requirements 
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CIRCUIT RECLOSING 





RELAY 


Compact sturdily constructed 

reliable in operation the Cramer 
Type HRR Circuit Reclosing Relay is 
designed to perform many functions 
Talal tie ilare| 1) Use as protective de 
vice for electronic equipment which 
aut matically restores the equip 
ment to service following a minor 
fault, yet protects the equipment 
against damage should the fault 
persist; (2) As a supervisory control 


for the automati¢ starting of en 





gine, the Type HRR Relay applies 
specific cranking periods at spaced 
intervals and locks out the control 
should the engine fail to start with 


in a prescribed time 














Constructed from standard Cramer 
time-tested components in a com 
pact form, the Type HT! Miniature 
Time Delay Relay is primarily de 
signed for use in electronic circuits 

or in any application where it is 
desired to provide a fixed time de 
ay between the-<losing of a control 


circuit and the subsequent closing 





or opening of a secondary Circuit 
Type HT! Relays are available 
nm moximum time ranges from 30 


seconds to 30 minutes 


For complete information, write for Bulletin No 
THE R. W. CRAMER CO., INC. 


‘Builders of dependable timing devices for more than 25 years. 


TIME DELAY RELAYS «+ RESET TIMERS 











4000A 


CYCLE TIMERS 


NTAGE TIMERS 


weight, in the as-cast condition, be. 
tween 11.09 Ib and 12.04 Ib. If the 
11.09 lb casting were eliminated (ang 
it was rejected), the variation jn 
weight between the other 24 was 0.33 
lb. 

The apparent stability of shel 
molds with regard to resistance to 
deterioration and moisture absorp. 
tion, coupled with their structural 
strength and lack of dimensional 
change make them particularly suit- 
able for storage over indefinite pe. 
riods. Consequently it may not be in- 
practical to consider the storage of 
large quantities for critical casting 
work or the shipment of moids be- 
tween plants, thus reducing duplica- 
tion of master pattern equipment. 
Shell molds also have a high degree 
of permeability which is apparent by 
the ease with which smoke can he 
blown through them. If a backing 
material of high permeability is util- 
ized, the gases generated from the 
decomposing organic binder are ade- 
quately vented with very little back 
pressure. This, coupled with low fric- 
tional losses due to the smooth mold 
face, permits the running of sections 
which normally would be a problem 
in conventional sand molds. 


Process Can Be Mechanized 


Favorable opportunities exist for 
a complete mechanization of the 
molding system on high production 
runs. Perhaps one of the outstanding 
advantages of this process is the fact 
that unskilled labor may be employed. 

To date we have found that in the 
aluminum-base alloys, and bronzes, 
physical properties and interna! 
soundness are comparable if not 
slightly superior to green sand prac- 
tice. The same trends have been noted 
industrially for malleable and ductile 
iron. 

From an overall cost viewpoint ob- 
viously every job is not suited for 
the shell molding process. For on¢ 
thing, as long as metal patterns ar 
still a requirement, tooling costs are 
high and several patterns and cor 
boxes are required. Hence, the nec 
essary volume is a basic requirement 
Second, the design of the casting 
must lend itself to a suitable parting 
and gating and heading arrangement 
Third, and possibly the most import 
ant factor, is how much will be saved 
No general rule for cost comparison 
with sand castings can be derived. 
Each casting must be examined 
its own merits. The greatest econo 
mies to be gained obviously 
in the cleaning room and in 
chine shop. ; 

From a paper of the same title 
presented before the 125th Anniver 
sary Meeting of the Malleable Fount 
ers’ Society in Cleveland, Septemb@ 
20-21, 1951. 
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HE U-YM type of Hyatt Hy- 

Load Roller Bearing is non- 
separable, with a full complement 
of rollers for maximum capacity, 
and flanged race construction 
to permit these bearings to locate 
the shaft endwise or accommodate 
light or intermittent thrust in one 
direction. Used in pairs, they can 
locate the shaft in both directions 
or carry light thrust from either 


direction. 


The non-separable types of Hyatt 
Hy-Load Bearings, such as the 
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U-YM, are made for applications 
where the bearings must be assem- 
bled as a complete unit. 
ae 

The U-YM, or some other type 
of Hyatt Hy-Load Bearing may be 
just the right one for your machine 
design. Write for your copy of Cata- 
log 547 for complete information 
about the Hy-Load line of Hyatt 
Roller Bearings. We will be glad 
to send one to you. Hyatt Bearings 
Division, General Motors Corpo- 
ration, Harrison, New Jersey. 
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Custom-made Optical Reticles 
«IN ANY DESIGN 





Now Available in Quantity from 
EXPANDED FACILITIES OF W. & L. E. GURLEY 





7 
(Hid tt Lbthaeart eee eeekea se wf ee oe ee eee 


*eeee oeeeeseeveeeeeeeeaeeaeeoeeeneeeeeeanenee? 


. Are you limiting your range and variety of reticie 
< patterns to suit an available reticle-manufactur- 
se ing process? You needn't at Gurley; here you can 
‘ obtain the procedure best suited to your particu- 
° lar design and production requirements. 

° This century-old manufacturer of scientific in- 
ve struments now offers for the first time on a con- 
= tract-manufacturing basis its highly-developed 
6 photographic, microscopic ruling and etching fa- 
° cilities for producing glass reticles for all types of 
° telescopes and optical measuring instruments. 

~ Added to Gurley’s extensive reticle-design and 
a manufacturing facilities is an advanced photo- 
e graphic process developed during the war, to meet 
° the low-tolerance specifications for reticles in 
ad gunsights and bombsights. 

- At Gurley you have the flexibility of several 
. manufacturing processes and specially designed 
° equipment to draw on—plus Gurley’s long ex- 
* 





perience in optics, lens grinding and scientific 
instrument manufacture. Photograph and etch 
methods, direct ruling on a dividing engine or 
pantograph, as well as appropriate combinations 
of several of these methods, broaden the range of 
reticle pattern designs and assure their economi- 
cal production in small or large runs. 

Consult Gurley on your particular reticle needs 
—whatever the design or quantity. 


W. & L. E. GURLEY, 201 Gurley Bldg., Troy, N.Y. () 


Optical Reticles, Engineering and Surveying Instruments, Hydraulic Engineering Instr ts, Standard Precision 
Weights and Measures, Paper and Textile Testing Instruments, Aeronautical Navigating Inst ts, Méteor- 
ologice! Instruments. 











| 
| 
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GURLEY 





OF MANUFACTURERS 
















SPECIAL sample mold servic: 

for foundries interested in the 
resin-sand shell molding process has 
been announced by the plastics divi- 
sion of Monsanto Chemical (o, 
Springfield, Mass. The new service 
provides foundries with an opportu- 
nity to obtain a sample mold made 
from shells of Resinox phenolic res- 
ins and sand from patterns sent in to 
Monsanto. Instructions have been pre- 
pared covering pattern specificatioa, 
and foundries are urged to request 
copies of these instructions before 
preparing patterns for samples. The 
company’s recently acquired plant in 
Addyston, O., will begin production 
of Resinox next year, providing great- 
er service to foundries in the East, 
Midwest and far West. 
° 
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Lepel High Frequency Laboratories 
Inc., manufacturer of induction heat- 
ing equipment, has moved into a mod- 
ern new building at 55th St. and 37th 
Ave., Woodside, L. I., N. Y. 
+ 
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A new aluminum smelting plant at 
Rockdale, Tex., is being constructed 
by Aluminum Co. of America, Pitts- 
burgh. It is expected that the planty o 
will be in partial operation late next® noy, 
year. Production capacity will be ap-§ its n 
proximately 170,000,000 pounds 40°§ Cojo. 
nually when full operation is reached. two , 

+ ald o 





























Prime and subcontracts for the 
manufacture of parts for light aj Th 
medium tanks have been awarded (0 Ham 
the Memphis, Tenn., plant of Me@is be 
chanics Universal Joint division cf] Whee 
Borg-Warner Corp., Chicago. Th delph 
tank parts will be made in 4& DeWH porat 
30,000-sq ft plant which is now under sales 
construction. being 

ry Phila 
.. pump 

Raybestos-Manhattan, Inc., Passaic, 
N. J., has announced that production 
has started in its new Wabash div- 
sion plant, which was constructed om 
manufacture sintered-meta! products 
for the defense program. 

+ 





The 












The American Machine and Found: 
ry Co. radial arm saw manufacturing 
subsidiary, DeWalt Inc., Lancaste!, 
Pa., has purchased the complete Mon- 
arch woodworking machinery line © 
American Saw Mill Machinery 
Hackettstown, N. J. The products ace 
quired by DeWalt include a large ™ Band t) 
dial saw, small radial saw, Pl@>B Fort | 
bench saw, mortiser, jointer and recent 


Sion, ‘ 
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gw. The parent company also pur- | 
chased Sterling Engineering Co. Inc., | 
Laconia, N. H., manufacturer of elec- 
trical relays of the type used by the 
Armed Forces. | 
° 


Willys-Overland Motors Inc. has 
been granted a $10,000,000 facilities 
contract to expand by 60 per cent 
present steel and aluminum forging 
capacity at its Toledo, O., plant. New 
equipment to be used in manufactur- 
ing jet engine parts and other air- 
craft forgings, will be installed. 
a | 























A ten-fold increase in production 
of complete rocket motors for sur- 
face-to-surface missiles will be under- 
taken by Ryan Aeronautical Co., San 
Diego, Calif., as a result of orders re- 
ceived from Firestone Tire and Rub- | 
ber Co. of Los Angeles. 
- 


The Tocco division of The Ohio 
Crankshaft Co., Cleveland, has an- 
nounced plans for its second “Econ- 
omy in Production” contest. Contest- | 4 - 

ants for the $3000 prize money must | 3 

submit descriptive articles dealing | 

with increasing production and/or de- | 

creasing cost with Tocco, and must | 0 000 STARTS-AN D-STOPS A WEEK 
describe actual installations of this | 7 

induction heating equipment. Entry | bd . 

tans may be obtained by wats = WIN Star-Kimble Brakemotors 


the company. 


EE et on Stokes Presses 


moved from 222 Santa Fe Drive to 
its new, modern plant in Englewood, 15-ton fully-automatic molding presses built by F. J. 


Colo. The new plant is more than | es Machine Company, Philadelphia, run 24 hours a day, 
two and one-half times the size of the | 7 days a week. Motor reverses twice a minute—more than 


ald one. 20,000 times a week! 
° | 
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Ne In service like that, conventional plugging methods would 
= Economy Pump division of cause overheating and excessive stresses in the motor wind- 
is a. cae ge gg ings, greatly shortening its life. BUT . . . with Star-Kimble 
Wheeler Manufacturing Co., Phila- Brakemotors, there’s no need for plugging! Fast braking action 
delphia, another division of the cor- brings the motor to an instantaneous stop before current is 
poration. Production, engineering and | applied in the reverse direction. Result: the Brakemotors stay 
sales departments of Economy are | on the job week after week, year after year. 
od peng from Hamilton to the Extra-large braking area provides positive holding to suspend 
adelphia plant, and Economy | load at upper limit of ram travel—and immediate stopping of 


pumps will henceforth be known as : 
Wheeler-Economy pumps. down-travel when press is closed. 


¢ 














Star-Kimble Brakemotors are compact, integral units, with 
‘The formation of six new operat- motor nag brake eee praginy hay eth ote — rynn 
ing divisions has been announced by | motor is designed for its job by the pioneer makers of disc 
General Electric Co. These include the | brakemotors, and backed by more than 25 years of experience. 


turbine division and the motor and 
senerator division, with headquarters | For full information on construction and 
at Schenectady, N. Y.; transformer | ratings, write for free Bulletin B-501-A. 


and allied products division, with 4 Mi B fF 


headquarters at Pittsfield, Mass.; | 
measurements and industrial products | 
MOTOR DIVISION OF 
HLE PRINTING PRESS AND MFG. CO. 


















division, with headquarters at Lynn, 
Mass.; switchgear and control divi- 
Sion, headquartered at Philadelphia; 
and the component products division, 
Fort Wayne, Ind. Together with the 
recently formed defehse products di- 201 Bloomfield Avenue Bloomfield, New Jersey 
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In Twin Dise Hydraulic 
Couplings, like the one 


used in Yale & Towne’s Yale & Towne selected a Twin Disc 
""Diesel-Lift,”’ the Hydraulic Coupling to put the power 
“double circuit” route to work on its new “Diesel-Lift” fork 
which the fluid follows truck. And here’s why: 
serves to balance the This “double circuit” fluid drive 
thrust load, increase eliminates chattering, stalling and 


the capacity for any 


seen tie lugging . . . eliminates, too, damaging 


starts and stops—and assures the 
availability of full engine power for 
heavy pulling and steep ramp work. 
Cushioned power that hangs on... 

velvet glove power that permits the 

engine to work in its most efficient 

range all the time . . . these are the 
advantages you get with Twin Disc 
Hydraulic Couplings. And because 
these couplings are of “double cir- 

cuit” design, thrust loads are fully 
balanced, and the coupling occupies 
less diameter per hp. 

Chances are you, too, like Yale & 
Towne, will turn to Twin Disc Hy- 
draulic Couplings for mew perform- 
ance characteristics from your equip- 
ment when you learn the complete 



















\ 
Twil a( DISC 


CLUTCHES AND/HYDRAULIC DRIVES 
—s < 






TWIN DISC CLUTCH COMPANY, Racine, Wisconsin + HYDRAULIC DIVISION, Rockford, Illinois 


BRANCHES: CLEVELAND + DALLAS + DETROIT + LOS ANGELES - NEWARK + NEW ORLEANS + SEATTLE + TULSA 
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story. Write today for Bulletin No. 
144-C on fluid drives. No obligation. 








vision, the new divisions include the 



















































majority of the departments which ~ 
constituted former large apparatus 
and small apparatus divisions. Gen. C 
eral Electric has also announced the Zi 
construction of a 250,000-hp wind- 
tunnel drive capable of creating sy. 8 
personic blasts of air. Part of an or. 
der placed by the National Advisory 
Committee for Aeronautics, the giant J 
drive will be installed. at the Lewis § 
Flight Propuision Laboratory in S 
Cleveland. It will be used to test air. @ ™ 
craft power plants in the ramjet, gas a 
turbine and rocket categories. pa 
} fo 
The Rotex Punch Co., Oakland, ° 
Calif., manufacturer of the Quick vi 
Change turret punch press, has opened pe 
a second plant at 5215 East 12th St. 9 ga 
in Oakland. The company will add te: 
a new power model punch press to its 
line after the first of the year. 
¢ 
A new manufacturing plant is being by 
constructed by Benchmaster Manufac- | 
turing Co. in Gardena, Calif. The Ps 
first unit will provide 20,000 sq ft of a 
floor space on what will eventually § an 
be a five-acre development. ly 
; is 
inc 
Announcement has been made of the ur 
1951-52 prize competition and pro- & tio 





gram of awards of Eutectic Welding 
Alloys Corp., Flushing, N. Y. The 
competition, open to engineers, met- 
allurgists, researchers, instructors, 
welders, students and all others quali- 
fied, features two categories: Cate- 
gory A for papers on “Welding En- 
gineering and Theory,” and Category 
B for papers on “Practical Welding 
Applications.” 



















S 


The Lincoln Electric Co. recently 
moved to a new, modern plant at 
22801 St. Clair Ave., Cleveland 17, 0. 


- 




































By constructing a new laboratory & (lef 
building and. by taking over part of & with 
an existing factory building, United Jj ofe 
Lacquer Manufacturing Corp. wil § '9 
triple its research facilities in Linde?, 

N. J. In addition to research on fin- Ad 
ishes and protective coatings, special | 
development projects also will be in- Wh 
stituted in behalf of the textile print: H nop 
ing, laminating and plastics industries. 9 gip. 

_ § mit. 

Baldwin-Lima-Hamilton Corp., B+ 4, | 
dystone, Pa., has announced that on ap 
or about January 1, 1952, the sales, 
engineering and manufacturing act @ my, 
ities of the Whitcomb Locomotive ©0. clea 
a wholly-owned subsidiary located at 8 Mas 
Rochelle, Ill., will be transferred © & side 
the Eddystone plant. The Whitcom> § req, 
plant will be utilized to provide space me 





for the expansion of the manufactur- 
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Clear Coatings for 
Zinc and Steel Stand 
800 hours’ Salt Spray 





Increased use of zinc die castings 
and of zinc-plated steel to replace 
unavailable materials, combined 
with the tight supply of copper, 
nickel and chromium normally 
used for plating zinc, has focused 
attention on surface coatings com- 
parable to plating in service per- 
formance. Unbiased laboratory 
tests show that at least two of the 
clear finishes in the company’s line 
withstand the exceptionally long 
period of 800 hours’ exposure to 
salt spray and to weatherometer 
tests. 





Effectively protect zinc 


These tests demonstrate that DU- 
LAC Clear Universal Lacquer #462 
and CODUR Clear Synthetic Y743 
provide completely satisfactory 
protection on zinc, zinc plated steel 
and steel. Even after the unusual- 
ly severe tests to which these fin- 
ishes were subjected, there was no 
indication whatever either of fail- 
ure of the coating or of discolora- 
tion of the zinc. 





















(Left) A zinc-plated steel panel newly coated 
with DULAC #462. (Right) A similar panel 
after 800 hours’ exposure to salt spray, show- 
mg no evidence of attack on the finish. 








Adaptability to Drying Schedules 


While both finishes give the same 
performance, DULAC #462 is an 
— han coating, while CODUR 
(43 is a baking type. This per- 
mits choice of the correct finish 
fit into the drying schedules of 
@ particular finishing room. 









Technical Data Bulletin #110 on 
ear finishes is available from 
sid & Waldstein Co., 430 River- 
e Avenue, Newark 4, N. J. On 
request, M & W Technical Service 


ineers will discuss specific 
lems, 
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NOW / paren ee 


brass and bronze on products 
like these with 


M&W PLATELUSTRE 


@ Don’t let critical metals put a needless crimp in your production! 


Take zinc or steel—apply a coating of one of the new PLATE- 
LUSTRE finishes. You wind up with products and parts that 
look so much like copper, brass and bronze that the eye can 
scarcely tell the difference! 


Whether you have been using now unavailable copper and 
its alloys for making products or for plating products, you will 
find these new M & W finishes equally effective in keeping your 
plant running. There are types for air-drying and baking 
schedules — pick the one that best fits your production 
requirements. 

Let an M & W Technical Service Engineer show you—right 
in your own plant—how easy these PLATELUSTRE coatings 
are to use, and what striking effects they produce. Or, if you 
prefer, write for free literature. 


75th. PIONEERS IN PROTECTION 





















ing activities of the Austin-Westerp 
Co., another Baldwin-Lima-Hamiltop 
subsidiary whose principal plant is a 
Aurora, Il. 









° 


The RCA Victor division of Radio 

Corporation of America recently an. 
| mounced that it plans to enter the 

home air-conditioning field. The first 
| room air conditioners to be sold under 
| the RCA Victor name and trademark 
| 
| 
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will be placed on the market in Jan- 
uary, 1952. 
’ 
A branch plant for the manufac. 
| ture of electronic components has 
| been opened in Kane, Pa., by the 






j 
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Stackpole Carbon Co., St. Marys, Pa. 
| The new plant contains approximately 
| 45,000 sq ft of floor space. 


° 


The H. O. Canfield Co., Bridgeport, 
Conn., has announced its entrance in- 
to the silicone fabricating field. Fab- 
ricator of rubber parts and acces- 
sories such as seals, gaskets and 
diaphragms, the company now offers 
the same service for contract work 
on silicone, with complete facilities 
for molding, extruding and die-cut- 
ting. 
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° 





By unanimous action of the board 

of directors, Bridgeport Brass Co. 
| has decided to enter the aluminum 
| business. This decision was based 

on a number of years of experimen- 
| tation by Bridgeport engineering and 
production men. 
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Copperweld Steel Co., Glassport, 
| Pa., has purchased all the outstand- 
ing stock of Flexo Wire Co. Inc. 
Oswego, N. Y. With a capacity of 
approximately 500,000 pounds per 
\ . month, Flexo Wire Co. will be oper- 
NAA | ated as a wholly owned subsidiary of 
mn cae | Copperweld. Facilities will be util- 
a | ized for the immediate production of 
| small and fine sizes of Copperweld 
wires and cables for the electronics 
and electrical appliance industries. 
+ 
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The opening of an auxiliary plant 
to enlarge its manufacturing facil- 
ities in the Philadelphia area has been 
announced by Conoflow Cerp. The 


Fle C trol | company has arranged to lease ® 
| two-story building near the main of- 
Lice | if d factory. 
HYDRAULICS | | flow and factory 


Kirkhill Rubber Co. has moved to 4 
modern office and factory in Bret 
Calif. The factory contains more tha? 
three acres on a 20-acre tract, Wi 

| room for future expansion, some of 
which is already under way. New 
and larger mills, calenders, presses 
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Lets talk turkey about tubing 
.. double-walled Bundyweld ! 


No other small-diameter tubing offers all to vibration fatigue or stress in rugged, 
the features of famous Bundyweld. For gruelling spots. 

no other tubing is like it. Behind the Bundyweld features are super- 
This multiple-walled type of Bundy® lative skills and services that only the 
tubing is double-rolled from a single strip | world’s largest producer of small-diameter 
of steel, and copper-bonded throughout tubing can provide in the design and 
360° of wall contact. Bundyweld is extra- fabrication of tubing parts. Why not call 
sturdy, easy to fabricate, highly resistant | Bundy Tubing Company today? 


Bundyweld Tubing is double- U fl (] I f a n 
walled from a single strip. Ex- 
oane. —— beveled edge 

rds smoother joint, absence 
omg less chance for any DETROIT 14, MICHIGAN 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING e AFFILIATED PLANTS IN ENGLAND, FRANCE AND GERMANY 
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| and tubing machines have been ip. 
cluded for increased production of 
| standard or custom parts, molded rup. 
ber, lathe cut goods, extruded prod. 
ucts, sponge rubber, sheeting and 
silicone products. 
* 

Banner Manufacturing Co., manv- 
facturer of welding equipment, re- 
cently moved into a new plant at 6820 
North 43rd St., Milwaukee, Wis. 

. 








“CONTROLLED PROCESSINS 













Expansion of the Los Angeles plant 
' of Meletron Corp. for the manufac. 
ture of pressure-actuated switches for 
industrial use has been announced. 
The building, located near the present 
factory, provides an additional 6000 
sq ft of space. 












° 


Automatic Steel Products Inc., Can- 
ton, O., has announced the acquisition 
of Metroloy Corp. of New Rochelle, 
N. Y. The latter company, a pro- 
ducer of cold-formed steel articles, is 
presently engaged in several research § | 
and development programs for the § | 
Armed Forces. 










Heat treating bevel 
gears in one of 
Fairfield’s radiant tube 
fired rotary hearth 
hardening furnaces with 
atmosphere control. 



























































° 


A new addition to its No. 2 Chi- 
cago plant has been opened by Bo- 
dine Electric Co., Chicago. The new 
building has a floor space of 14,000 
sq ft and will accommodate 100 em- 
ployees of the motor winding depart- 
ment. 
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| 

| 

| . 

| Thermoid Co., Trenton, N. J, manu- 
| 





facturer of automotive and industrial 
rubber, has acquired stock control of 
the Essex Rubber Co., also of Trenton. 


t 


EAT TREATING under rigid process con- 
trol is just one of the many steps taken by 
Fairfield to insure superior quality in the gears 


you buy. Over 30 years in the gear-making The stock of Hydraulic Equipment 
Co., Cleveland, has been purchased by 


The New York Air Brake Co. The 
“know-how” necessary to producing high qual- former company manufactures oil- 
ity, dependable gears. At Fairfield, you know | hydraulic pumps, valves and cylinders 
used principally on earth moving and 
materials handling equipment. 

tion efficiency and economy. Take advantage of | + 


the service Fairfield offers. Ask for information. | Meehanite Metal Corp. New Ro- 


| chelle, N. Y., recently announced that 
FAIRFIELD MFG. CO., 311 So. Earl Ave., the following companies have signed 


business has given Fairfield the experience and 


you are getting the dividends of mass produc- 


Lafayette, Indiana. 


Pine Gears Made to Onder for: 
TRACTORS «© CONSTRUCTION MACHINERY « ENGINES 
BUSES * FARM IMPLEMENTS » OIL FIELD MACHINERY | yo poe’ e crea, London 
DIESEL LOCOMOTIVES * MACHINE TOOLS * AIRPLANES | fo ciang: and A,B -Keckume Mekal 
HEAVY DUTY TRUCKS © OIL FIELD EQUIPMENT | icics Verkstads, Malmo, Sweden. 


4 Ask for this illustrated brochure ° 
describing Fairfield facilities. Rezolin Inc., manufacturer of tool 
| plastic for automotive, aircraft and 
_ industrial use, is building a 13,000-S4 
| ft office and factory building at 5736 
96th St., Los Angeles. Present Rezo 
lin headquarters are at 48295 Ww 
Jefferson Blvd. “ 


| contracts for the production of Mee- 
| hanite castings: Compton Foundry, 
| Compton, Calif.; Massey-Harris 0. 
| Ltd. Toronto, Canada; Bates & Oo 
| Stoves Pty. Ltd., Melbourne, Victoria, 
| 
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LUA RLASTIC 


silicone rubber 


linda hae. lee 

























Scohrl 
ohriastic 


. resists temperatures from -100 to +500° F 
s Silicone rubber-coated fiberglas fabrics for gaskets, 
seals, ducts, electrical insulation, etc. 
Silicone rubber extrusions of various sizes and cross-sections 
‘ to prints for seals and tubings. 
: Silicone rubber sheets, solid and sponge, of various 
thicknesses, for gaskets, seals, vibration dampers, etc. 
Silicone rubber molded parts to customers’ prints and 
specifications for resiliency under extreme temperatures. 
Silicone rubber vibration dampers 
for instruments and other small sensitive apparatus 
| Silicone rubber heater elements, light and thin 
: for de-icing or warm-up applications. 
: White tor technical data sheets or further information on the engineering of 
Cohrlastic Silicone Rubber into your components 
tHe COMWECLICUL wnnv RUBBER COMPANY 413 East Street, New Haven, Coun. 
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Laminated shims peel off in .002” layers 
for adjustment purposes and thus provide 
o variable spacing device in the assem- 
bly of machinery components. 























Laminated shims represént sound design and engineering 
practice. They meet the acid tests of speeded production, 
lowered costs and field performance. 

Today the health of our economy—and the reputation of 
an individual business—can depend upon a relentless search 
for time and money-saving methods. 


Here are the basic features of shim design: 





7 up to 30% reduction in 
assembly time 


s .002 inch accuracy with 
easy machining tolerances 


Fa a built-in adjustment for 
take-up of service wear 


DS spacing adjustment at the 
job without precision 
grinding or machining / 








We're going at top speed working on the defense 
program. Whether we can help you now—or whether 
, you're just thinking of long range economies, send 


for our free Engineering Data File. 


LAMINATED SHIM COMPANY 


INCORPORATED 


SHIM STOCK 





Save wisely wherever you can! 


Shims are more imnortant now than ever. 


STAMPINGS 


CUSTOM SHIMS 





1212 UNION STREET GLENBROOK, CONN. 
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ERBERT HOOVER was awari. 
ed the Howard Coonley Medal 
for services to the voluntary stand. 
ards movement at the annual meet- 
ing luncheon of the American Stand. 
ards Association held in New York. 
He was cited for his work in nation- 
al standardization projects when he 
was Secretary of Commerce in the 
1920’s, and for the importance he 
placed on administrative standards 
in the Hoover Commission Report for 
government reorganization issued in 
1949. 


¢ 


The headquarter offices of both tne 
Power Transmission Council and the 
American Leather Belting Associa- 
tion, which were formerly located at 
41 Park Row, New York 38, N. Y,, 
have been moved to 320 Broadway, 
New York 7, N. Y. 


¢ 


Edwin L. Marshall of New York 
University, New York City, and Stan 
Spaulding, Purdue University, Lafay- 
ette, Ind., have been selected by the 
American Welding Society as winners 
of the $200 first prize and the $150 
second prize, respectively, in the 1951 
A. F. Davis Undergraduate Welding 
Award. 


+ 


At its sixth annual instrument con- 
ference and exhibit, the following na- 
tional officers were elected by the 
Instrument Society of America: Dr. 
Arnold O. Beckman, president; David 
M. Boyd Jr., vice president; Robert 
T. Sheen, vice president. Those still 
holding the offices of first vice presi- 
dent, vice president, treasurer, and 
secretary are, respectively, W. A. 
Wildhack, N. L. Isenhour, G. R. Fee 
ley, and Richard Rimbach. 


¢ 


Newly elected as president of the 
American Standards Association © 


Roger E. Gay, president of The 
Bristol Brass Corp. Edward T. 
Gushee, Detroit Edison Co, W® 


elected vice president of the ass 
ciation. The new directors are: Wi 
lard Chevalier, McGraw-Hill Publish 
ing Co., member-at-large, and RB. D. 
Bonney, Congoleum-Nairn, Inc. rep- 
resenting the American Society for 
Testing Materials. Re-elected direc 
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This 
machine 
practically 4 
thinks : 
for itself! 





It’s uncanny the way this DeVlieg JIGMIL handles the 
most complex boring and milling operations automati- 
cally, simply by pushing a button on the control panel. 


For example — by simple push button control, the work- 
piece is positioned both horizontally and vertically, and 
holes are automatically spaced and bored to exact toler- 
ances. A unique index table allows machining of parts 
from four sides without rechucking. A power tool lock 
permits locking or releasing cutting tools in a few seconds. 


Howell engineers worked closely with this manufacturer 
to make sure each of the five Howell motors fitted its job 
exactly. The three 2-speed and two single-speed Howell 
motors make a vital contribution to the remarkable 
efficiency of this machine. 


Howell will supply the same high degree of engineering 
skill and experience to your problems. You are assured of 
quality motors designed for your specific requirements, 
built to stand up under the heaviest production loads. 
May we handle your electric motor needs? 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 


Precision-built industrial motors since 1915 
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In times of emergency, substitutes can often be used to 
good advantage. 

Right now, the urgent requirements of production for “ 
national defense are taking the lion’s share of high-grade & 
alloying materials. 

That is as it should be, of course. But the fact remains [&& 
that many manufacturers are being confronted daily with 
knotty problems of production. 

Frequently these difficulties can be solved by using —& 
substitute grades or alternate methods of manufacture 
and treatment. 

To help you decide which substitute grades you can use 
and how you can use them most effectively, call on our & 
staff of metallurgical experts. 

A letter — or a phone call — will focus Wheelock, Lovejoy’s 
specialized technical skill and long experience on your 
S4 individual problems. 
mr And we'll be delighted to be of service. 























Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book, indicating your 
title and company identification. It contains com- 
plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 


133 Sidney St., Cambridge 39, Mass. 
and Cleveland + Chicago * Detroit 
Hillside. N.J. * Bullale + Cincinnati 









wO-4 
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tors are: Hoyt P. Steele, Benjamip 
Electric Manufacturing Co. repr. 
senting the National Electrical Map. 
ufacturers Association; R. A. Colgay 
Jr., Shasta Forests Co., representing 
the National Lumber Manufacturer; 
Association; Miss Ardenia Chapman, 
Drexel Institute of Technology, for. 
merly a director-at-large, now rep. 
resenting the American Home Evo. 
nomics Association. 














¢ 








The Gray Iron Founders’ Society's 
Gold Medal award, the association's 
highest honor, was presented to Wal. 
ter L. Seelbach, president, Superior 
Foundry Inc., at the Society’s 23n 
Annual Meeting in Chicago. Mr. 
Seelbach was cited for the award by 
reason of his sincere devotion to the 
formation, welfare and progress of 
the Society. He served as its first 
president in the years 1928-1930, 
again in 1943-1945, as treasurer in 
1935-1937, and as a member of the 
Board of Directors for 13 years. 











* 






New officers of the Gas Appliance 
Manufacturers Association were in- 
stalled at a special meeting of the 
board of directors in St. Louis, Oc- 
tober 14. They are: Louis Ruther 
burg, president; A. B. Ritzenthaler, 
first vice president; J. F. Donnelly, 
second vice president; Lyle C. Harvey 
will retain his position as treasurer 
while H. Leigh Whitelaw will remain 
as managing director and secretary. 









* 





The American Society for Metals 
has set aside a total of $6000 ai 
nually to be given as awards lt 
teachers of metallurgy in any school 
in the United States or Canada. 
Three awards of $2000 each will £0 
to those teachers of metallurgy 
whose performance and __ influence 
upon the general progress of the 
profession are judged best. Judging 
of the candidates’ applications a4 
particulars for the awards will be 
carried out by a special committee 
appointed by the board of trustees 
of the ASM. 




























° 






CORRECTION: In the October 
sue of MACHINE DesIGN, the % 
ficers of The National Association “ 
Aluminum Distributors were inc 
rectly listed. The correct roster is® 
follows: President, H. L. Edgeom! 
Jr., Edgcomb Steel Corp.; vice pre* 
dent, T. S. White, Nottingham Stet 
Co.; vice president, W. W. Doxé 
T. E. Conklin Brass & Copper © 
Inc.; treasurer, R. W. Shaw Jr., A. 
Purdy Co.; and secretary, R. L, Col 
lier, Cleveland, O. 
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*1,340,230 Boston Gear Catalogs in circulation. Write for your free copy, today. 
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FOR PROVEN COUPLING SERVICE ON 





From every standpoint—design, construction, oper- 
ating features—these WALDRON Couplings give 
greater assurance of longer, trouble-free service. 
No other coupling has so many major construction 
features for greater operating advantages. An ex- 
amination of its many design refinements will quickly 
explain why the WALDRON coupling is so consist- 
ently specified for all types of applications where 
dependability of performance is a first essential. 


___ Write for this Helpful Folder 


explaining coupling features which give added 
insurance against coupling failure. No obligation. 


JOHN WALDRON 


CORPORATION 
New Brunswick, New Jersey 






Authorized Sales Representatives in Principal Cities 





SALES AND SERVICE ff 


HANGES in the glues and indus- 

trial resins sales organization of 
the Plaskon division, Libbey-Owens- 
Ford Glass Co. were announced re- 
cently. H. A. Raymond Jr. has been 
made sales manager for industrial re- 
sins and will supervise national sales J” 
of Plaskon urea and phenolic glues, 3 
aminoplast paper-treating resins, etc. 
Ralph W. Burdeshaw was appointed 
to the new post of southern sales 
manager for industrial resins and 
will direct sales activities in the mid- 
dle Atlantic, south-eastern and south 
central states. Robert D. Weant has 
joined the division as sales represent- 
ative in the states of South Carolina, 
Georgia, Florida and Alabama, the 
territory formerly handled by Mr. 
Burdeshaw. W. W. Wommack has } 
joined the molding compound sales 
force of the division, and Donald 
Delaney has been appointed sales 
manager and Victor W. Ginsler, as- 
sistant sales manager, for coating 
resins. 


° 


A. J. Shradel has been named man 
ager of the Seattle district sales of 
fice of Cutler-Hammer IInc., Mil 
waukee. He succeeds T. N. Bristow, 
who is retiring after 23 years of ser- 
vice with the company. In his new 
position Mr. Shradel will also super- 
vise the Portland, Ore., office in the 
sale of motor control and allied elec- 
trical apparatus. 












¢ 





Charles H. Besly and Co. of Chi- 
cago and Beloit, Wis., has appointed 
J. W. Oliver as district manager for 
eastern Michigan, Indiana, western 
Ohio and Kentucky. 







. 





General Electric Co. recently an- 
nounced a number of new appoint- 
ments in several departments. Form- 
erly manager of engineering of the 
large apparatus division, Francis K. 
McCune has been appointed assistant 
manager of the engineering services 
division. K. Jerry Morray of the 
Chemical division has been trans 
ferred to the company’s silicone plant 
at Waterford, N. Y., as a headquar 
ters’ sales specialist. Carl H. Rinne 
has been named general manager of 
the specialty transformer and ballast 
department at Fort Wayne, Ind., suc- 
ceeding William C. Wichman, now 
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If you make hollow parts the economical way—from tubing—chances 
are you have one or more fabricating problems. This typical array of 
parts illustrates the wide range in severity of working that is involved 
in such operations as spinning, swaging, expanding, upsetting, bend- 
ing, and forming. A corresponding diversity exists in the type, grade, 
finish, and mill condition of seamless and welded steel tubing used 
for their manufacture. 


Remember, tubing is more than bar stock with a hole in it. It is a 
semi-finished product. B&W’s ability to match its tubing to a myriad 
of end uses may enable you to make a better product ... easier. Ask 
Mr. Tubes—your B&W Tube Company Representative—for help in 
selecting. the tubing that is best for your fabricating requirements. 
Request a copy of Bulletin TB-324. TA-1641-M 





THE BABCOCK & WILCOX TUBE COMPANY 
Executive Offices: Beaver Falls, Pa. 
General Offices & Plants 
Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Stee! Tubing 
Alliance, Ohio—Welded Carbon Steel Tubing 


Sales Offices: Beaver Falls, Pa. * Boston 16, Mass. °* Chicago 3, Ill. © Cleveland 14, Ohio 

Denver 1, Colo. * Detroit 26, Mich. * Houston 2, Texas * Los Angeles 17, Calif. © New York 16, N.Y. 

FORMED Philadelphia 2, Pa. ° St. Lovis 1, Mo. ° San Francisco 3, Colif. e Syracuse 2, N.Y. 
Toronto, Ontario * Tulsa 3, Okla. 
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PLATE FORM—STANDARD 


Isolate steady-state vibro- 
tion. Stable, compact—easily 
installed. Loads 1/2 to 120 
pounds per mount. 


Isolate vibration from all 
directions. Light in weight, 
small in size, they are 
widely used to mount elec- 
tronic equipment. 

















LORD Mountings solve many vibration 
problems. They improve product per- 
formance ... make equipment smoother 
. ++ Quieter... easier to operate . . . easier 













For Airborne Electronic 









_ Equipment y to sell. They protect the precision and 
* Designed for use with os ° 
JAN-C-172A cases. © Ex- accuracy of sensitive instruments and 









controls . . . prolong product life . . . 
reduce maintenance costs. 

LORD Vibration-Control Mountings 
have simplified design, reduced weight, 
speeded assembly, and increased operat- 
ing efficiency in hundreds of modern 
products. 

To attain these performance improve- 
ments, vibration-control should be 
planned as an integral part of your prod- 
uct. LOKD Engineers will assist you to 
select mountings of proper type, size, 
and deflection . . . position the mount- 
ings for greatest effectiveness. 

For improved product sales appeal, 
bring your vibration problems to LORD 
. -- Headquarters for Vibration-Control. 


a 


FLEXIBLE COUPLINGS — 
FLEXIBLE COUPLINGS— 


ceed AN-E-19 drop test re- 
quirements. ® Maintain effi- 
ciency from- 80° to+ 250° F. 


*Temperature- proof 
















P mate FORM— 
VERTICAL 


SNUBBING 


Isolate steady-state vibra- 
tion plus severe shock. 
Loads up to 610 pounds 
per mount. 










































TUBE FORM—STANDARD 
For steady-state vibration 
and occasional shock. Have 
great radial stability. Loads 
from 2 to several thousand 
pounds. 























M. H. P. 
Have exceptional torsional 
softness to isolate torsional 
















F. H. P. P . 

ss bration. Removable flex- 
Have exceptional torsional be 
ai... a _ ing elements allow installa- 







tion without moving hubs. 


parallel and angular mis- Ratings to 100 hp at 1750 


alignment. Ratings from 1/50 











TUBE FORM— 

VERTICAL SNUBBING 
Isolate steady-state vibra- 
tion and severe shock. 
Recommended for mobile 
equipment. 























SHOCKMOUNTS 


Isolate noise and vibration 
from punch presses, looms, 
printing presses, etc. Neo- 
prene resists attack by oil 
and grease. Load ratings up 
to 7500 pounds 
per mount. 






CHAN-L-MOUNTS 
Ready to use—easy to in- 
stall. Isolate steady-state 
vibration and occasional 
shock. Extremely soft and 
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general manager of the component 
products division. C. Howard Black 
is now general manager of the meter 
and instrument department at Lynn, 
Mass., and William L. Rodich has 
been promoted to assistant general 
manager of the laminated and in- 
sulating products department of the 
chemical division. 
ant 


John M. Dumser has been appointed 


‘assistant to the general sales man- 


ager of the Wolverine Tube division 
of Calumet and Hecla Consolidated 
Copper Co., Detroit. 

+ 


Appointment of Archie K. Beard 
9s Midwest sales manager has been 
announced by Turco Products Inc., 
Los Angeles. At the same time, 
Harold P. Galvin was named to the 
rost of general manager of the com- 
pany’s Midwest division factory with 
headquarters in Rockdale, IIl. 


° 


Arthur H. Sy, formerly sales man- 
ager, has been named vice president 
in charge of sales for American Dis- 
trict Steam Co. Inc., North Tona- 
wanda, N. Y. Mr. Sy has been with 
the company since 1923, serving in 
various capacities in production, en- 
gineering and sales. He will now have 
complete responsibility for ma of- 
fice sales functions, as well as super- 
vision of district sales offices in Buf- 
faio, Chicago, New York, Philadel- 
phia and Pittsburgh. 

a 


Appointed southern territory dis- 
trict manager, H. Gilbert Stewart will 
represent Atlas Chain and Manufac- 
turing Co. in Florida, North and 
South Carolina, Tennessee, Missis- 
sippi, Georgia and Alabama. 

+ 


C. E. Thomas has joined the sales 
staff of Chiksan Co., Brea, Calif., and 
has been assigned to the company’s 
eastern headquarters in Newark, N. J. 


° 


In line with its program of expan 
sion in the aircraft accessory field, 
the National Water Lift Co., Kala- 
mazoo, Mich., has appointed ©. E. 
Willis as sales manager. Prior to his 
new appointment, Mr. Willis was a 
sociated with Lear Inc. as chief eng 
neer and, for several years, assistant 
sales manager. 

o 


A. Milne & Co., New York, solid 
and hollow tool steel distributor, hod 
cently announced two new appoint- 
ments. Courtland W. Schefer has 
been named manager of the com 
pany’s Philadelphia office and ware- 
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Greater Load Capacity of 


ORANGE (‘svtccerco"” 
ROLLER BEARINGS 
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— meets severe requirements 











in crankshafts of 


lliburton 


TRIPLEX PUMPS 
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luc 14 wane c ac | 
Over 14 years’ successful use 






Halliburton Triplex Pumps ore capable 
of developing 12,000 p.s.i. pressure. 
They are used for pumping cement, 
mud, water, acid and other fluids used 
in servicing oil wells. The manufac- 
turer, Halliburton Oil Well Cementing 
Co., Duncan, Okla., has found Orange 
Staggered Roller Bearings best suited 
for the exacting operating conditions 
of these high pressure pumps. 






























$ 


"THE outstanding success of Orange 

Staggered Roller Bearings in 
heavily loaded or highly-stressed ap- 
plications, comes from their unique 
staggered roller design. (See lower 
left). As a result, they carry higher 
loads than conventional bearings. You 
can design to carry the desired load 
with smaller size “Staggered” bear- 
ings. Or, replace present bearings, size 
for size, and gain extra load capacity, 





illustrations show how load added safety and longer service life. 
is divided over many short Orange ‘“‘Staggered”’ Roller Bearings 
rolls, instead of a few full are fully interchangeable with conven- 
length rolls. End view of Stag- tional bearings in the 200 and 300 
gered bearing and conven- series and the 5200 and 5300 series. 
tional bearing, show how enact imeem site 
staggered roller design brings me cap. ae po Pere 
© mulipliclty of contact mer Bid aoe seve 
points within the loaded zone. tion, dimensions, capacities. 


application data, etc. 









@ Unusual design features in 
HYDRECO Hollow-Plunger 


throttling of oil flow to all 
hydraulic units. With such con- 


of any hydraulic operation, 
can be done faster. 


Check valves built into the 
Hollow-Plunger, an exclusive 


guarantee no momentary or 
unexpected drops while loads 
are being spotted. You can 
always depend on safe opera- 
tions. . 
on quick and complete control 
with HYDRECO Valves. 


This HYDRECO-equipped Yale 
& Towne Lift King fork truck 
can raise a 3 ton load 10 feet 
and spot and stack it safely 
and quickly. 





Let HYDRECO engineers show 













valves give operators accurate 


trol, load spotting, or controlling 


feature with HYDRECO valves, 


. you can always count 


HYDRECO 


CONTROL 
VALVES 





HYDRECO V-13 


HYDRECO V13 Series Valves are 
standard original equipment on 
Yale & Towne Lift King trucks, 
controlling lift and tilt operations. 
V13 Series Valves can also provide 
simultaneous pressure flow to two 
or more hydraulic units, if required, 
for better and faster operation. 


you how fast and safe control of 


lift trucks or other mobile units means savings for users and 
profits for you. Please write us. 


HYDRAULIC EQUIPMENT COMPANY 


1106 EAST 222nd STREET @ 


CLEVELAND 17, OHIO 









Oil Hydraulic 

























































house, and Edward J. Silk has been 
appointed Connecticut sales _ repre- 
sentative with headquarters at the 
New Britain office and warehouse. 

° 


D. V. Perry has been named to the 
position of assistant sales manager 
of the spray painting and finishing 
division of DeVilbiss Co., Toledo, 0. 
Succeeding Mr. Perry as eastern dis- 
trict manager is C. B. Gracely, who 
formerly was manager of the com- 
pany’s office at Houston, Tex. Mr. 
Perry’s office will be at the main 
plant in Toledo, and Mr. Gracely will 
be located at the Newark, N. J., 
branch. 

- 


Making his new headquarters in 
Oswego, N. Y., T. Y. Henry has been 
appointed division manager of the 
new Copperweld Steel Co. subsidiary, 
Flexo Wire Co. Mr. Henry’s broad 
experience in the wire industry in- 
cludes work in designing, testing and 
acting as a consultant for electronic 
applications. 

° 


Major changes in the industrial 
sales organization of the conveyor 
Givision of The Jeffrey Manufacturing 
Co., Columbus, O., were announced 
recently. Lincoln Kilbourne, former- 
ly manager of sales of the products 
engineering division, was named man- 
ager of sales for the conveyor divi- 
sion. Dan Knies and A. W. Lemmon 
have been named consultant sales 
engineers of the conveyor division. 


¢ 


Paul E. Wilson, 2636 South Michi- 
gan Ave., Chicago 16, Ill., has been 
appointed exclusive representative in 
the Chicago and northern [Illinois 
territory for the Hydro-Line Manu- 
facturing Co. line of air and hydrau- 
lic cylinders. 





S 


J. W. Spoor has been named gen- 
eral sales manager of the welding 
products division of A. O. Smith 
Corp., Milwaukee. 


° 


Brenholts, Goin & Ogg Inc., 201 
East Carson St., Pittsburgh 19, Pa. 
was incorporated recently as a man- 
agement consulting organization to 
aid and assist business enterprises 
toward the accomplishment of their 
objectives in the fields of production, 
industrial engineering, industrial re 
lations, advertising and sales. Howard 
F. Brenholts, Pittsburgh industrialist, 
is president of the new corporation. 
Newbold C. Goin, vice president, for 
the past ten years served as executive 
scretary of the American Gear Manu- 
facturers Association. Prior to that 
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THE MACHINE 


THE CLUTCH 





For six years the Lynch Corporation, Pack- 


aging Machine Division, Toledo, Ohio, has 
used two Maxitorg floating disc Clutches 
in this Morpac butter print forming, wrap- 


ping and cartoning machine. 


Their chief engineer says, “The larger (No. 
28) clutch drives a pair of intermittent 
worms which fill the mold with the product. 
The clutch starts and stops the worms 75 
times per minute. Even at this speed we 


maintain product variation of only 1/16 of 






an ounce per pound. We have found it to be 
dependable and efficient.” The No. 25 clutch 


transmits power for machine operation. 


Maxitorg clutches in 8 sizes from 14 to 15 
H.P. @ 100 r.p.m.... single or double, wet 
or dry...are used as original equipment 
in a great variety of nationally known 
machines and products. There are no finer 
or more dependable clutches made...and 
they keep good company with good com- 


panies. Investigate them! 


Send for Bulletin No. MD 12 











THE CARLYLE JOHNSON MACHINE COMPANY 


MANCHESTER « 





CONNECTICUT. 








FOR COOLANTS, 
LUBRICANTS, AND 
ABRASIVE LIQUIDS 


POSITIVE DISPLACEMENT 
AND 
IMPELLER TYPES 


1. C. STANDARDS 
OR DIRECT 
MOTOR CONNECTED 


FOR TWENTY YEARS— 
DEPENDABLE, 
ECONOMICAL, EFFICIENT 


PIONEER 
PUMP 


& MANUFACTURING CO., INC. 


ee ee ee eee See ee 2 
FOR EVERY MACHINE TOOL 
AND INDUSTRIAL USE 


19652 JOHN R STREET 
DETROIT 3, MICHIGAN 


WRITE FOR CATALOG 





organization of Westinghouse Elec- 
tric Corp. Erson V. Ogg, vice pres- 
ident, recently left his staff position 
as director of industrial engineering 
with the Chase Brass & Copper Co. 


¢ 


Two personnel changes in the com- 
pany’s Houston, Tex., and Tulsa, 
Okla., district sales offices were an- 
nounced recently by The Babcock & 
Wilcox Tube Co. of Beaver Falls, Pa. 
J. H. Roach, named assistant sales 
manager, was transferred from the 
Tulsa office to Houston, and W. C. 
Mohrman, formerly at Houston, was 
transferred to Tulsa as a district 
salesman. 


S 


William H. Sisson has been named 
power industry manager of Minne- 
apolis-Honeywell Regulator Co. He 
will make his headquarters at Phila- 
delphia. 

+ 


Two sales engineers with Cummins 
Engine Co. Inc., Columbus, Ind., have 
been transferred from the factory to 
regional liaison offices as assistant 
regional managers. R. A. D’Amour 
has been assigned to the Washington, 
D. C., region, and G. W. Plondke, to 
the central region, with offices in 
Chicago. 


¢ 


The appointment of John A. Rozos 
as director of exports has been an- 
nounced by Dodge Manufacturing 
Corp., Mishawaka, Ind. 


S 


With offices at New Orleans, Julius 
H. Nill has be » appointed southern 
regional manager of Metallizing En- 
gineering Co. Inc., Long Island City, 
N. Y. Associated with the firm since 
1945, Mr. Nill served as field engi- 
neer for the middle and southern At- 
lantic states prior to his new appoint- 
ment. 


* 


Raymond H. Fara has been ap- 
pointed manager of the branch office 
of Belgian Electric Sales Corp. which 
was recently opened in the Leader 
Bldg., Cleveland. Mr. Fara was pre- 
viously connected with the East 
Coast branch office of the corpora- 
tion. 


+ 


To succeed L. C. Barton, who has 
retired, W. H. Prewitt Jr. has been 
=ppointed manager of the Atlanta, 
Ga., branch office of the electrical 
division of Wagner Electric Corp., 
St. Louis. Mr. Prewitt joined the 
company as a student engineer in 


time he was an executive in the sales 



































TAP-LOK 


INSERTS 


prevent 
thread stripping 


eS 


| in soft 
materials 


he unique self-tapping feature of 

TAP-LOK INSERTS substan- 
tially reduces assembly costs in 
continuous production, by eliminat- 
ing a separate tapping operation. 
This method of increasing the shear 
area of tapped threads in softer- 
than-steel materials is fast and 











| 
| 
| 
| 


| 


economical, consisting of three easy 
steps: 


® 


A simple driving tool with a 
threaded stud engages the 
interior threads of the Insert 
until its shoulder contacts the 
top of the Insert. 


@ 





Hi 
The driving tool then turns the a 
Insert into a cored or drilled H 
hole equal in size to a tap ‘ 
drill hole for the Insert's en 
external thread. The Insert 











cuts its own thread. 


@ 


After the Insert is seated, the 
male threaded member is 
driven into the interior thread 
of the Insert. 


































Send for samples and 
descriptive folder. 







Also manufacturers of {| 
Groov-Pins for pesitive 
locking press fit. a 










GROOV-P 


CORPORATION 


. . * ey 
1129 Hendricks Causeway, Ridgefield, New Jers 







| 
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Here’s a noteworthy example of a machine designer's ingenuity 
. .».and Gilmer V-Belts’ versatility. The main drive on the New 
“ Holland Model 77 twine-tying hay baler is unusual in that it 
's employs Gilmer V-Belts running up-side-down ! 
ort 
The multiple V-Belts drive off the small diameter sheave, while 


the backs of the belts operate over the large flywheel and the 
idler pulley. Ingenious designing! 


Equally shrewd was the choice of GILMER V-Belts— engineered 
and built to take abnormal usage in their stride! It is unusual 
for V-Belts to be called upon to stretch and compress alter- 
nately on both top and bottom. But this two-way stretch puts 
litle added strain on GILMER V-Belts. Their bias-woven jackets 
Permit flexing in either direction. And their load-carrying, high- 
tensile-strength cords are centrally located—occupying the 
entire pitch-line area of the belt. All components are thoroughly 
bonded, so flexing in either direction creates a minimum of 
internal friction. 





For greatest flexibility in designing, plan your drives around 
Gilmer’s broad range of sizes ... and give users the 
convenience of prompt replacement service through Gilmer’s 
nation-wide distributor network. If special belts are required — 
¢ if you'd like assistance with your drive problems, Gilmer 
fngineers and Gilmer production facilities are at your service. 





Jersey 
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NEW HOLLAND Hay Baler and GILMER Multiple V-Belts 
TEAMED FOR TOP PERFORMANCE! 





Baling is a one-man job with the New Holland 
Machine Company's Model 77 twine-tying auto- 
matic baler. Gilmer Multiple V-Belts contribute 
to its top performance. 


L. H. GILMER COMPANY 
1203 Tacony, Philadelphia 35, Pa. 


Division of United States Rubber Company 
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Every designer must 
be something of a 
metallurgist 


Here are 72 pages packed with 
information of vital signifi- 
cance to engineers faced with 
the design, selection and treat- 
ment of steel components to 
give a specified service at mini- 
mum cost. 

Besides dealing with scien- 
tific design, the book gives im- 
portant metallurgical data, all 
compiled from the designer’s 
viewpoint. Free on request. 


Climax Molybdenum Company 
500 Fifth Avenue - New York City 
‘ea 

P poad ae 
y+ 
Co good treatment 
v = satisfaction 
Please send your 


FREE BOOKLET 
KEYS TO SATISFACTION 


P j tn 
Te Se eS 6+ CUS 
y, if , on 
Company... 2. ...-- 


at 87 oe [ee | helene 







































1935, went to the Cincinnati branch 
as a salesman the following year, and 
was transferred to Atlanta early this 
year. 

° 


Manager of the control section of 
Allis-Chalmers Mfg. Co. since 1946, 
F. C. Ludington has been named man- 
ager of the company’s Hawley Works 
in West Allis, Wis. In his new post, 
Mr. Ludington will have _ direct 
authority and responsibility in direct- 
ing the sales, engineering and manu- 
facturing of control apparatus and 
the manufacture of switchgear and 
other products currently being pro- 
cuced in the Hawley Works. 

+ 


In view of rapid expansion of de- 
fense production in industry on the 
West Coast, Carboloy department of 
General Electric Co., Detroit, has 
transferred Arthur E. Johnson from 
its customer training school in De- 
troit to the Pacific district office in 
Huntington Park, Calif. 

° 


As a result of the retirement of 
Park Q. Wray, vice president in 
charge of sales, L. C. Cole has been 
appointed director of sales for Na- 
tional Motor Bearing Co. Inc., Red- 
wood City, Calif. Formerly head of 
National Motor Bearing’s advertis- 
ing agency, Mr. Cole will now have 
full charge of the firm’s sales or- 
ganization. He will also have func- 
tional responsibility for sales of Ar- 
rowhead Rubber Co. at Downey and 
Long Beach, Calif. 

° 


E. H. Stau has been named sales 
manager of the newly created Pacific 
division of Townsend Co., effective 
January 1, 1952. Formerly general 
manager of Cherry Rivet Co., a divi- 
sion of Townsend Co., Mr. Stau will 
direct sales activities for the parent 
company on all cold-headed metal 
products in the Pacific Coast states. 
in addition, he will direct aircraft 
and government contacts for the 
Cherry Rivet line of specialized fast- 
eners on a national basis. 

¢ 


Lincoln Engineering Co., St. Louis 
manufacturer of equipment for the 
application of lubricants, has elected 
L. L. Meikle as president of the Lin- 
coln Engineering Co. of California. 
He will actively supervise the entire 
West Coast division, cognprising the 
states of Arizona, California, Nevada, 
Oregon, Washington and western 
Idaho. Mr. Meikle succeeds C. Homer 
Redd, who will continue his associa- 
tion with the company in an advisory 
capacity. 





pay LESS 


for 





precision wv 
metal parts a 


made by 
TORRINGTON 





Low cost for precision 4uality, fine 
finish, uniform heat treatment is as- 
sured by our high productive capacity 
and special equipment. 


Typical of a wide variety of parts 
are special rollers, shafts, studs, dowel 
pins made to order. Chamfer, radius, 
taper, hemispherical and other styles 
of ends. Rollers from .014” to .500" 
diameter. Centerless ground .(40” to 
.500”; diameter tolerance +.0001". 
Finish as fine as 3 micro-inches. Dowel 
pins from .0625” to .3125”. 

We are also set up to make such 
parts as surgical and dental instru- 
ments, pen and pencil barrels, solder- 
ing iron cases, special needles, instru- 
ment shafts and pivots, screw driver 
and ice pick blades, knurled mandrels 
or spindles, etc. 

Send your prints and specifications 
today for prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 
553 Field Street + Torrington, Cont. 


inal eer of -* 
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Clamp-Type, Reusable Coupling 
Positive Grip —Easily Applied 


J 




























(CY ... for hydraulic hose, ideal for both emergency field- 
at repair service and original equipment application 


Yes, here’s a hydraulic hose coupling youcan _—_ again and again, is put on or taken off quickly. 





v count on. It has a powerful grip and can be Because Anchor clamp-type couplings stay 
iat used with one- or two-wire braid hose for on the job, outlast the hose, hydraulic sys- 
= medium or high pressures, or fabric hose. Im- tems stay dependable, perform the way they 


pulses can’t shake it loose — yet it’s reusable were designed to perform. 














































sity 

arts Dependability isnt the only feature of this And, it’s unnecessary to strip the cover off the hose, 

wel Anchor coupling ... just look at these advantages: Built to take it — clamping segments are specially 
lus, A . a ; designed to give the extra strength needed in hydraulic 
vles > Neat installation — made possible by compact service, insert stem machined from high-grade steel rod 
00” 4 design of the Anchor clamp and the use of stream- stock, bolts are heat-treated and all parts are rust proof. 

' to lined Anchor adapter unions and related fittings. 

A ; Saves time — you don’t have to wait for repairs 
1”. . Easy to apply — no special tools needed to attach because you can make up your hose lengths as needed. 
wel F or detach —- just two automotive-type wrenches. Stocking problem minimized. 
uch 
_ This clamp-type coupling is widely used on equip- catalog of sheets giving size tables and recommend. 

ment subjected to rough going. For example, many ed working pressures. 
ler- earthmoving and oil-field equipment manufacturers 
tru- standardize on Anchor to assure maximum depend- 
ver ability under the toughest possible conditions. This ANCHOR COUPLING co., INC, 
le is the coupling for you, too — the coupling with Factory: LIBERTYVILLE, ILLINOIS 
_ the grip that stops complaints, Write today for Branch: DETROIT, MICHIGAN 
jons ee ee ee ee 
ANCHOR COUPLING CO., INC. 
Dept. MD-121, Libertyville, Illinois 
I want to know more about your ns Bg coupling that is so 
NY dependable and easy to use. Ficese send me catalog sheets. 
Name. ST iccnisnsinscititsivecssnstsintean i ‘ 
nn. Company i saadlltiaps cst 
ae eT Fa RL eT eR - { 
168 Assembly is quick and easy, City ( ) State 
the grip firm and strong. No D-8 
apeciel tools needed. L a a a er oe 
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_ TRANSFORMERS 


% TRANSFORMER 

% SATURABLE 
REACTORS 

% ELECTRONIC 
DEVICES 


Specialists in SMALL quantities 
of custom built transformers 
from milliwatts 
to 50 KVA, single 
or polyphase— 
designed and 
manufactured to 
best meet your 
exact requirements. 


FELECTRAWN mec. co. 


1901 CLYBOURN AVENUE * CHICAGO 14, ILLINOIS 


Certified — BLANK TO FINISHED GEAR 


Rynel Certified Gears are made exactly to your specifications. 
Accuracy, tooth form and finish are controlled from the start, 
using accurately formed blanks from our own blanking department. 
Experienced gear men cut them on the latest precision equipment. 
Finished quality is checked by skilled gear inspectors. @ That's 
why designers, engineers and product development men recognize 
Rynel Certified Gears for quality and dependability. 


SPUR @ HELICAL © WORM © WORM GEAR @ INTERNAL © SEGMENT 
SPROCKET @ RATCHET @ STRAIGHT-TOOTH BEVEL GEARS 


Send For Our Latest Bulletin 


Ryne 


301 MILLER ST., STERLING, ILLINOIS 





SP gngpseag was broken recently for 

a new sales and service building 
to be erected by Veeder-Root Inc, 
Hartford, Conn. To serve the southern 
and southeastern territory, the build- 
ing is located on Route 29 between 
Greenville, S. C., and Spartanburg. 
When completed it will replace the 
company’s present offices at 231 West 
Washington St., Greenville. 

* 


E. W. Bliss Co., Canton, O., has an- 
nounced the appointment of the Iowa 
Machinery and Supply Co., Des 
Moines, Iowa, as sales representative 
for the central portion of Iowa. Re- 
pair and service functions for all 
Bliss machinery will also be handled. 

° 


The Plaskon division of Libbey- 
Owens-Ford Glass Co., Toledo, O., has 
established a New England office for 
glues and industrial resins to be lo- 
cated at No. 10 High St., Boston, 
Mass. This office will cover new and 
expanded sales territories in New 
England, New York and _ eastern 
Pennsylvania. 

¢ 


Kenny Consolidated Engineering In- 
dustries Ltd., 58 Wellington St. E,, 
Toronto, Canada, has been named On- 
tario representative for the Warner 
Electric Brake & Clutch Co. of Be 
loit, Wis. 

+ 


Chicago Steel Service Co. recently 
opened its new general offices and 
warehouse located on Kildare Ave. 
at 45th St., Chicago. New service fa- 
cilities include five heavy-duty over 
head cranes, a battery of shears, alu- 
tomatic hack-saw equipment, high 
speed friction saw and a four-torch 
plate burner with an electronic trac 
ing device. 

» 


To provide better service to custo 
mers in the Cleveland area. the Cel 
lulose Products department of Her 
cules Powder Co. has established a0 
independent branch sales offic’ in the 
Union Commerce Bldg., C'eveland 
14, O. 

Sd 


Builders Iron Foundry of Prov 


dence, R. I., recently presented & five- 
day course in “Foundry Practice 

Casting Design” to design engineers, 
draftsmen, production engineers, su- 
pervisors, inspectors and purchasing 
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CHAIN THAT LEADS 


PRODUCTION 


Boosting output of present drives! Atlas 
Roller Chain is bringing this benefit to 
plants everywhere. 

That’s because Atlas Roller Chain pro- 
vides a positive sprocket grip which 
makes possible the delivery of full rated 
horsepower without slippage or friction. 

This means that your machines can run 
at full rated speeds and give greater out- 
put... with Atlas on the drive. 


LESS 
MAINTENANCE 


Here’s why: The bushings and pins are 
case hardened by the Atlas Nicarb Process 
which provides greater inherent strength. 
Link plates and rollers are also made of 
tough, heat-treated alloy steel. 

This means better chain performance 
... less chain maintenance. 

For maximum production plus long, 
trouble-free service, install Atlas Roller 
Chain! Write today for the new Atlas 





Catalog and Handbook No. 51-MD. hi ay Lie é - eo 
ATLAS 





ATLAS CHAIN & MANUFACTURING CO. 
PHILADELPHIA 24, PENNA. 
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ARTIST + 


In the 
Railroad Industry 


..-ideas are engineered and pre- 
served on Clearprint PAPERCLOTH. 
Scores of other industries as well 
specify Papercloth Technical Paper. 


JAMES M. ENG 


Here’s why: 
1, CLOTH DURABILITY — Protects 
your drawings from the ravages 
of time and repeated handling. 


i) 


. NOGHOsTS—Its perfect working 
surface invites pencil and ink, 
withstands repeated erasures 
and folding without ghosting. 

3. PERFECT PRINTS—Tough yet 

transparent, it never discolors 

—assures sharp, uniform prints 

of the finest lines. 


Specify time-tested PAPERCLOTH and 
your valuable drawings become per- 
manent. In sheets and _rolls. 


Y Mires 


AR 


ee 











PAPERCLOTH. 


DEMAND IT— THERE IS NO SUBSTITUTE 


( sreciey: No. 1025 PAPERCLOTH \ 


the paper with cloth durability 

AND: No. 1000H CLEARPRINT 
the universally accepted technical paper 
Clearprint is also available in other weights 
Ask for samples from your dealer, or write: 


CLEARPRINT PAPER CO. 














\aez Sixty-seventh Street « Emeryville, Calif. / 
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agents. In addition to a number of 
technical personnel of Builders Iron 
Foundry, the teaching staff consisted 
of representatives from nine other 
companies, including the Meehanite 
Corp., General Electric Co., Air Re- 
duction Sales Corp., and others. 
Thirty-nine hourly lectures were 
given on eight different phases of the 
subject. 


SJ 
Ace Abrasive Laboratories, New 
York, manufacturer of diamond 


powders and compounds, has expand- 
ed its engineering service depart- 
ment to accommodate an increasing 
number of requests for information 
on the correct use of abrasive ma- 
terials. 

° 


For the second year, Republic Steel 
Corp. is making available without 
charge the services of ten speakers 
to address civic, fraternal, women’s, 
church and school clubs and organi- 
zations in the greater Cleveland 
area. The reports on business by 
Republic executives include such 
topics as a behind-the-scenes look 
at the company’s $75,000 steel expan- 
sion in Cleveland, a report on pro- 
duction and prices and a color-slide 
illustrated presentation of iron-ore 
mining and shipping on the Great 
Lakes. 


SJ 


The Chicago district office o* The 
Emerson Electric Mfg. Ca. recently 
moved to larger quarters at 1623-25 
South Pulaski Rd., Chicago 23, Ill. 
All warehouse and office operations 
are consolidated in the new quarters. 


¢ 


A new factory branch store has 
been opened by Link-Belt Co. at 108 
South Fourth West St., Salt Lake 
City 1, Utah. 

SJ 


The western division sales office 
of the Wheelco Instruments Co., man- 
ufacturer of industrial measuring, 
controlling and recording instruments, 
has been moved to larger offices at 
2320 Milwaukee Ave., Chicago. In 
addition to being a clearing house for 
branch office sales activities, the new 
office will also provide complete sales 
and service facilities for Chicago and 
fringe areas of Illinois, Indiana and 
Iowa. 

a 


Announcement was made recently 
by Minnesota Mining & Manufactur- 
ug Co., St. Paul, of the formation of 
a wholly-owned subsidiary to develop 
and handle foreign interests of the 
company. The new subsidiary will be 
known as Minnesota Mining & Manu- 
facturing International Co. 


SIMPLEST... 
MOST COMPACT 








HYDRAULIC 
WATER 
CYLINDERS 


Add up these ad- 
vantages. They 
are the reasons 
why more and 
more equipment 
manufacturers are 
specifying Ort- 
man-Miller _cylin- 
ders for all types 
of applications. 

Simplicity of de- 
sign eliminates tie 
rods and_ bulky 
. saves one-third ia 





end caps . 
‘installation space. All parts and 


| mounting brackets interchangeable 


bore for bore. Cost less to buy, 
| note and service. Full range of 
| sizes (1%2” to 8” bores) available 
for early shipment. Machined steel 
(no castings) and bearing bronze 
' throughout. 


| Write today for details! Speed 
| production, cut costs and save 
space with Ortman-Miller cylinders. 


FREE TEMPLATES 


For the first time in 
the industry, O-M of- 
fers a complete set of 
templates showing 
all cylinders and 
brackets. 
Your set 








| mounting 
| Y% scale. 
| on request. 


He 
| — 
| ORTMAN-MILLER 
| 
| 





MACHINE CC., INC. 
1210 150th Street, Hammond, indiana 
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Guarding Signal Corps 








Equipment 





Communications equipment for mobile 
tactical units must be sturdy enough 
to follow the front lines cross-country 
and along battle-pitted roads. This 
AN/GRC-3 radio equipment, installed 
in all types of combat vehicles, must be 
teady to provide communications liai- 
son between advancing units. And it 
ust be ready twenty-four hours a day. 
lespite the roughest operating condi- 
ions. For vital equipment of this type 
here is a growing recognition of the 
eed for self-locking fasteners to pro- 
ect the expensive and critical compo- 
ent parts which make them function. 
Helping to keep this equipment oper- 
ting by holding against severe and 
fong-continued vibration are many 
ESNA machine screw hex nuts and 
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from Fastener Failure 


clinch nuts. These Elastic Stop Nuts— 


—offer the advan- 
tages of secure fastenings and at the 
same time simplify maintenance and 
field repairs. 

ESNA HEX NUTS are quickly in- 
stalled with power tools— permit accu- 
rate, precise adjustments. lock at any 
position along the bolt, and keep fasten- 
ings tight until deliberately removed. 

ESNA CLINCH TYPE NUTS are 
available in various"shank lengths for 
swaging on different gauges of sheet 
metal. Permanently clinched into place 
on frame members or to sections of the 
chassis, they provide permanent and 
pre-positioned fasteners for assembling 
panels or mounting component parts. 


ESfiail (u) putPay 
® 


ELASTIC STOP NUIS 


0 
ESIGN HEADQUARTERS FOR VIBRATION-PROOF FASTENERS 





HEX NUT 








Red Nylon locking inserts 
Reusable over 100 times 


DESIGN AHEAD WITH ESNA 


THE FAMOUS RED ELASTIC 
COLLAR IS VISIBLE EVIDENCE 
OF LOCKING SECURITY 


Threadless and permanently elas- 
tic, it provides these 4 outstanding 
features: 


1. Protects against nuts loosening 
due to VIBRATION 


2. Keeps locking threads 
CORROSION FREE 


3. Provides for accurate BOLT 
LOADING 


4. Seals against LIQUID LEAKAGE 
along the bolt threads 


And can be used again and again 











Specify ESNA hex and clinch nuts 
with the new red nylon insert to as- 
sure adequate locking torque through 
hundreds of on-off applications. 
When you design equipment that 
needs similar fastening security, spec- 
ify Elastic Stop Nuts. For complete di- 
mensional and installation data write 
to Elastic Stop Nut Corporation of 
America, Vauxhall Road, Union, N. J. 
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Here is the POWER ADVANTAGE story of the 2-cylin- 
der Wisconsin Heavy-Duty Air-Cooled Engines, the 
development of which fills the need for a power 
linkage between the single-cylinder and four-cylinder types. 


POWER ADVANTAGE in the 7 to 


1, Dependable air-cooling under all climatic and weather conditions. 
2. Self-cleaning tapered roller bearings at both ends of the crankshaft to withstand 
either side-pull or end-thrust without danger to bearings, 


3. Rotary type high tension OUTSIDE Magneto 


with Impulse Coupling operates as an 


entirely independent unit that can be serviced or replaced in a few minutes. 
4, Maximum torque at usable speeds for equipment that really has to go to work. 
CONDENSED SPECIFICATIONS 








MODELS TE TF 
Bore - - - - = inchs 3 3% 
Stroke - - - 6 ee a OR ee ee, Se 3% 
Piston Disp. cubic laches a a oe ee ee a ee a 53.9 
Horsepower 
ee a i ee ) a ee 8.6 
meee em cs © es se ee we ee eh hUhehlU OF lhUCS 10 12 
2600 rpm_is- - i 2 oe we 11.2 13.3 
Net weight in lbs., Standard engine, side- mount tank - 220 220 





Our engineering department will gladly cooperate with you in adapting Wisconsin Engines to your 


requirements. Write for detailed data and name of the 


2 
H. ya 


World's Largest Builder 


MILWAUKEE 


A “CREW 


Bliss Press equipped 
with 24 feed Manzel 
Model 25 Lubricator 


Why it Pays to Select Manzel Lubricators 


@ THEY CORRECTLY LUBRICATE EACH POINT 
@ THEY ARE AUTOMATIC AND TROUBLE-FREE 
@ THEY ELIMINATE “DOWN TIME” 

@ THEY CUT OIL CONSUMPTION UP TO 90% 


Marj 





au of NEVER-FO 






nearest Wisconsin distributor. 
eA 


of WISCONSIN MOTOR CORPORATION 


rs of Heavy-Duty Air-Cooled Engines 


46 WISCONSIN 










Gn 


FORCE FEED 
* LUBRICATORS 





RGETTING OILERS 


@® With Manzel Lubricators you 
know every wearing point is 
always receiving exactly the 
amount of oil it needs. Manzels 
don't forget or make mistakes. 
As a result machinery operates 
efficiently for many more years. 

Standard equipment on lead- 
ing makes of presses, engines, 
and other machinery, they can 
also be installed on your present 
equipment. 

We will gladly have a Manzel 
lubrication engineer submit rec- 
ommendations without obliga- 
tion. Just write... 
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Meetings 


AND EXPOSITIONS 


Dec, 17-19— 

American Society of Agricultunl 
Engineers. Winter meeting to be heli 
at the Stevens Hotel, Chicago, Il. 
Raymond Olney, P. O. Box 229, §&t. 
Joseph, Mich., is secretary. 


Jan, 14-17— 

Plant Maintenance Conference. Thin 
conference to be held concurrently 
with the Plant Maintenance Show at 
Convention Hall, Philadelphia, Pa. 
Additional information may be ob 
tained from the exposition manage- 
ment, Clapp & Poliak Inc. 341 Ma 
dison Ave., New York 17, N. Y. 


Jan. 14-18— 

Society of Automotive Engineers. 
Annual meeting to be held at Hotel 
Book-Cadillac, Detroit, Mich. John 
A. C. Warner, 29 West 39th St., New 
York 18, N. Y., is secretary and gen 
eral manager. 


Jan. 16-18— 

Society of Plastics Engineers 
Eighth annual national technical con- 
ference sponsored by the Chicago sec- 
tion of the SPE to be held at the 
Edgewater Beach Hotel, Chicago, Ill 
Mrs. Bess R. Day, 409 Security Ban 

















Bldg., Athens, O., is executive sec Fi 
retary. 

desc 

ing— 

Jan. 18— we g 

Malleable Founders’ Society. Semi after 

annual meeting to be held at Hole We 


Cleveland, Cleveland, O. A dditioné 
information may be obtai ned fro 
society headquarters, 1800 Unie 
Commerce Bldg., Cleveland, O. 


Jan. 28-Feb. 1— 

Institute of the Aeronautical Sci 
ences. Twentieth annual meeting “4 
be held at the Astor Hotel, New York 
N. Y. R. R. Dexter, 2 East 64th 5- 
New York 21, N. Y., is secretary: 


Mar. 3-7— 

American Society for Testing ™! 
terials. Spring meeting to be held 2 
the Statler Hotel, Cleveland, O. Ad 
ditional information may be obtained 
from society headquarters, 1916 Rac 
St., Philadelphia 3, Pa. 


Mar. 4-6— 
Society of Automotive Enginee’ 
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-BYEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 





52100 TUBING 


101 stock sizes. A high carbon 
chrome, direct quenching steel 
which gives through hardness in 
moderate sections. Typical uses: 
aircraft parts, slitter knives, 
bearing races, pump parts and 
plungers, collets, bushings, 
spindles, grinding machines, pre- 
cision instruments. 


“NICKEL-MOLY” TUBING 


52 stock sizes. A low carbon 
“nickel-moly”, carburizing steel 
which gives high surface hard- 
ness with a tough core. Typical 
uses: piston pins, bearing races, 
farm equipment, knitting ma- 
chinery, sleeves, bushings, pump 
parts, perforating guns. 





These two TIMKEN’ steels will do 
90% of your hollow parts jobs 


and are available now in warehouse lots! 


' [ rush jobs find you short of steel tubing, get in touch 


with the Timken Company. The two Timken® steels 
described above—52100 tubing and “Nickel-moly” tub- 
ing—will do 9 out of 10 of your hollow parts jobs. And 


.g Ve guarantee shipment of warehouse lots within 24 hours 


after receipt of order. 


We maintain a mill stock of 101 sizes of 52100 tubing 
—from 1" to 10%" O.D. This analysis is through-harden- 
ing in moderate sections. It can be heat treated to file 
hardness and tempered back to any point you want. There 
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are 52 stock sizes of “Nickel-moly” tubing—from 1%” 
to 10%" O.D. With heat treatment, it develops exceptional 
shock absorbing qualities. 


Uniformity in every shipment is assured by the Timken 
Company’s complete, rigid quality control from melting 
through final inspection. For the current mill stock list, 
write on your company letterhead to The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: ““TIMROSCO”. 





TIMKEN 


STEEL 


Specialists in alloy steel—including hot rolled and cold finished alloy 
steel bars—a complete range of stainless, graphitic and standard tool 
analyses—and alloy and stainless seam/ess steel tubing 
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Fast, Efficient, Low-Cost 


WHITEPRINTERS 
for Plant, Lab, Office 





SPEE-DEE 
Saves up to 80% of Commercial 
Blue Print Costs! 


@ Quickly make accurate black-on- 
white or blue-on-white prints up to 
24” x 36” from translucent originals, 
at less than 2c per sq. ft. Just plug 
into 115 volt a.c. line. Makes photo- 
copies too. Uses diazo (moist or am- 
monia dry) process. $155.81 includes 
initial supply of paper and develop- 
ing powder. Printer only, $149.81. 
Shipping weight, 85 lbs. Smaller 
models from $&5.12. Order the Spee- 
Dee on 10-days free trial or write 
for full facts. 





MODEL "D" VERSA-LINER 
Volume Product‘on—Prints when Needed 


@ Economically prints and develops 
black line and colored line white- 
prints. Uses dry ammonia-fume di- 
azo method. Plugs into standard 115 
V 60 cycle a.c. line, using 19 amps. 
Easy to install and operate. Handles 
cut sheets or roll stock up to 42” 
wide in any length. Variable speed 
up to 5 ft. per min. New light source 
—low replacement cost. Easy to 
clean. Minimum maintenance. Com- 
plete, $1295. Moist diazo-type model 
at $1095. Get full facts now. 


PECK & HARVEY 


5747 N. WESTERN AVE., CHICAGO 45 


Manufacturers of Whiteprint, Blueprint 
and Photocopy Equipment 








Passenger car, body and materials 
meeting to be held at the Book- 
Cadillac Hotel, Detroit, Mich. John 
A. C. Warner, 29 West 39th St., New 
York 18, N. Y., is secretary and 
general manager. 


Mar. 7— 

Malleable Founders’ Society. East- 
ern sectional meeting to be held at 
the Commodore Hotel, New York, N. 
Y. Additional information may be 
obtained from society headquarters, 
1800 Union Commerce Bldg., Cleve- 
land, O. 


Mar. 11-14— 

Society of the Plastics Industry. 
Fifth national plastics exposition to 
be held at Convention Hall, Philadel- 
phia, Pa. William T. Cruse, 67 West 
44th St., New York 18, N. Y., is ex- 
ecutive vice president. 


Mar. 17— 

American Society of Tool Engineers. 
Twentieth annual meeting and indus- 
trial exposition to be held at the In- 
ternational Amphitheatre in Chicago, 
lil. Harry E. Conrad, 10700 Puritan 
Ave., Detroit 26, Mich. is executive 
secretary. 


Mar. 17-19 

Midwestern Conference on Fluid 
Mechanics. Second conference to be 
held at Ohio State University, Co- 
lumbus, O. Additional information 
may be obtained from Professor Geof- 
frey Keller, conference secretary. 


Mar. 18-19— 

Steel Founders’ Society. Annual 
meeting to be held at the Edgewater 
Beach Hotel, Chicago, Ill. Additional 
information may be obtained from so- 
ciety headquarters, 920 Midland Bldg., 
Cleveland, O. 


Mar. 22-Apr. 6— 

International Trade Fair. Second 
trade fair to be held at the Navy 
Pier in Chicago, Ill. John N. Gage, 
Colonel, U. S. A. (Ret.) 10316 Mer- 
chandise Mart, Chicago 54, IIll., is 
executive vice president. 


Mar. 24-26— 

American Society of Mechanical 
Engineers. Spring meeting to be held 
at the University of Washington, 
Seattle, Wash. C. E. Davies, 29 West 
59th St., New York, N. Y., is secre- 


tary. 



























Inside This 
Quiet Room 


which is insulated against all outside 





noise, vibrations and interference, there 





is mounted on rubber, a special quie! 
motor capable of being operated ot 


various speeds. 


In this room balls are assembled in 
races of known characteristics and tested 


for vibration frequency. 


Universal Balls must pass hardne 
grain structure, size, sphericity, diamete 
variation, surface finish and quiet running 


requirements. 


Whenever you need precision balls 


extremely fine tolerances, perfect surface 


| finish, sphericity and size accuracy— 






specify Universal Precision Balls. The 
reduce friction, wear and maintenance 
costs to an absolute minimum. All Uni 
versal Balls are 100% inspected 0” 
individually gauged. 


UNIVERSAL BALL Cb 


PRECISION BALLS OF CHROME 
AND STAINLESS STEEL, BRONZE 
AND SPECIAL METALS. 


WILLOW GROVE, Montgomery County, Pe 
Telephone, Willow Grove 1200 


1 
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UNBRAKO Gg CAP SCREWS 


\ \ agg 






ARE} STANDARD ON THIS 
170-TON EXTRUSION PRESS 
























- Because e@se of assembly, strength and neatness were impor- | 

— tant factors§jin the production of this special oil-operated lead 
quie! extrusion press, “Robertson” specified UNBRAKO Knurled t 
d ot Head Cap crews. H 
Why not invastigate UNBRAKO for your product? We'll be ME 

od in glad to send da@criptive literature and samples promptly. Write Hy 
4 


on your busines\letterhead today. 


This Robertson Press operates at the 
unusually high hydraulic pressure of 
6000 p.s.i. Normal pressure found 
in a press of this kind is 2500 p.s.i. 


a ee ed 











a . es < — 








’ é 
SOCKET SCREWS “> 
T/- re 
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Communication Equipment 










INTERCOMMUNICATIONS SYSTEM: For 
use in industrial installations, of- 
fices, stores, factories and _ institu- 

| tions. Incoming calls may be an- 
swered from a distance of up to 40 
ft from any master station or sub- 
station; master stations may talk 
with each other; substations may 

be called selectively, or exclusively 

by any master station; any master 
may be used privately or nonpri- 
vately. Designed for systems requir- 

Gray Mfg. Co. Employs ing an = one master station 
| along with substations. Model CL-5 


FULLERGR IPT BR USHES is a combination system for five 
station use; Ci-10 is for ten sta- 

tions. Master stations equipped 

G V 4 b with talk-listen switches, stand-by, 

0 n r a y 0 { C r a Ss e r | station selectors, volume control; 
staff stations require no manual op- 


If you use the famous Gray Audograph you know the | eration. Talk-A-Phone Co., Chicago, 
Tul. 






























used discs can be returned to the distributor to be processed 
for re-use. The machine which does this job is the Gray Domestic Equipment 


VoicEraser which, by scientifically applying heat to the a | 
Vinylite disc, causes it to return to its original smooth finish. oven and snialler companion oven 
are equipped with 3000-watt bake 
unit and 4000-watt broil unit. Mas- 
ter oven can be operated by auto- 
a detergent bath. Fullergript was selected because of its matic timer, which also times one 
dense mass of brush material and because the metal holder of the appliance outlets on control 
panel. Has two 8-in. surface units, 
one 6-in. utility unit and one extra 
The third Fullergript brush holds the disc from under- high-speed 6-in. unit, all operated 
by push-button controls mounted a! 
top of control panel behind work | 


Three Fullergript brush rolls are used in the VoicEraser. 
Two are used for scrubbing the discs as they are run through 


would not warp. 





neath as it passes beneath a heated roller. Neither metal nor 
rubber rolls could perform this job. Metal would heat up and surface. Has two storage drawers 
damage the under side of the disc; rubber would develop | with a total of more than 2%4-cu ft ‘ 
capacity. General Electric 0 
Bridgeport, Conn. 


EDGER: Rowel-Ezy trims grass along 
Fullergript brush cleans the heated roll between the passage sidewalks, around fiower beds 
Rubber- 


soft spots and the pressure would be uneven. Fullergript 
bristle ends provide equalized pressure. In addition, the 


— against fences and trees. . 
tired driving wheel propels se 


| gle 
| sharpening blades at any 4mé 
| 





Fullergript power brushes are solving unusual problems 
from either sod or concrete. Row 
Tool Co., Glendale, Calif 

WASHING MACHINE: Fully automat’ 
unit washes, double rimses, spi 
dries and shuts itself off. Push-pll 


in a variety of industries. There’s no end to the mechanical 
possibilities that Fullergript makes available to you. For 


more information, write to... 








switch stops or starts washer . 
any point in cycle. Once stoppet 
machine can be restarted at exact 
moment of cycle interruption ¢ 






“om 
can be made to repeat or skip 
stage of cycle. Small-load selec 












- 
permits washing of up to five oe 
laundry using 10 gal of pre 
THE FULLER BRUSH COMPANY each cycle. At capacity, tub = tb 
INDUSTRIAL DIV., 3647 MAIN ST., HARTFORD 2, CONN. | 17 gal of water and up to nme 
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Crank Cases Frames and other 
Parts for Manufacturers of Marine 
Steam Engines of Uniflow or 
Multiple Expansion Type 


Heavy Press and Machine Frames 
and Bases for the Machine Tool 
Industry 


Nissan Miele Minis seal The massive crown for a 1000 ton press iHustrated 
frames for the Marine and above was steel-weld fabricated and completely ma- 
ectro-Motive Field chined by Mahon for a manufacturer of heavy presses. 
The complexity of design and the finished appearance 

of this cumbersome piece tells a story of skillful pro- 

duction technique and fine workmanship .._ it is 

typical of thousands of parts and assemblies produced 

by Mahon for manufacturers throughout the country. 

If saving in time or production costs can be effected in 

cred alot wale for the Chemical r ae your manufacturing operations through Steel-Weld 
Ay Fabrication, it will pay you to investigate the facilities 

and technical services of the Mahon Company. You will 

find an unique source with complete, modern fabri- 

cating, machining and handling facilities to cope with 

any type of work regardless of size or weight...a 

source where skillful designing and advanced fabri- 

cating technique are supplemented by craftsmanship 

which assures you a smoother, finer appearing job, 

embodying every advantage of Steel-Weld Fabrication. 


THE R. €. MAHON COMPANY 
DETROIT 34, MICHIGAN 


Engineers and Fabricators of Steel in Any Form for Any Purpose 


Dae of Several Parts of a Cata- 
ytic Cracking Plant Produced for 
the Petroleum Industry. 


= 
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FILLING AN INDUSTRIAL ORDER. Large aluminum dust cover 
ready for “spindown”’ operation on medium-sized spinning 
machine. An example of the all-gage — all-metal — any quan- 
tity — spinning capacity available at Teiner. Write for newest 
color brochure 51D. 


ROLAND 


TEINER 


CO. INC. 134 TREMONT ST., EVERETT 49, MASS. 



































in Home 
Electric 
Mixer 


General Electric uses ‘Mass. Gears” in their home 
electric mixer as shown in illustration. Smooth quiet 
operation of this mixer as well as long life and free- 
dom from attention can largely be attributed to the 
precision of the gears and the careful selection of 
the materials from which they are produced. 


This typical example of “Mass. Gear” workmanship 
is one of many instances where our gears are giving 
outstanding performances in the products of nation- 
ally-known manufacturers. 


Consult ‘‘Mass. Gear’’ on your problems. Address: 


Massachusetts Gear & Tool Co., Woburn, Mass. 


Massachusetts Gear & Tool Co. 


Woburn,Mass. 
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of dry clothes. Lid portion of cover 
lifts off for use as laundry tray; 
entire cover assembly is quickly re- 
movable for cleaning of tub. Fea. 
tures white porcelain tub and in- 
terior light. General Electric Co,, 
Bridgeport, Conn. 












Heating and Ventilating 










AIR FILTER: Operates at face veloci- 
ties of 300 to 500 feet per minute 
with minimum resistance. Viscous 
type filter core is constructed of 
horizontal layers of galvanized wire 
mesh arranged to assure a large 
filter area with little pressure drop. 
The construction is such that air 
flows into divided channels, being 
baffled by a filter wall. Air Filter 
Corp., Milwaukee, Wis. 

AIR CONDITIONER: Self-contained 7%- 

ton capacity unit for average size 

retail stores or offices. Delivers 

2700 cfm of conditioned air; has 

air throw of 75 ft. Complete mech- 

anism located within cabinet; con- 
trols located behind small access 
panel on the front of the cabinet, 
automatic or manual controls. Com- 
prised of compressor section at bot- 
tom, cooling coil or air intake sec- 
tion, and air discharge section, the 
unit is adaptable for conditioning 
air for several rooms. Outside air 
can be brought into unit. Two-row 

steam heat coil available. Size: 28 

by 40 by 86% in. Frigidaire Divi- 

sion, General Motors Corp., Day- 

ton, O. 



































Manufacturing Equipment 


PORTABLE AIR DRILLS: Available in 
several speeds, 4-in. capacity. Fea- 
ture one-piece housing, redesigned 
five-vane air motor, built-in auto- 
matic lubricator, muffler to mini- 
mize exhaust noise, exhaust deflec- 
tor, palm-fitting handles. Attach- 
ments available to adapt tools to 
reaming, tapping, wire brushing, 
sanding, screw-driving, nut-running 
and close quarter drilling. Weights 
range from 2% to 3% Ib. Ingersoll- 
Rand Co., New York, N.Y. 

BAND SAW: For metal, plastic, sheet 
metal and wood. Chain drive elim 
nates blade chatter and delivers 
full power at slow specds. Speed 
range from 125 to 2200 fpm. Takes 
blade up to %-in. wide. Saws 
stacked galvanized sheet metal at 
speeds up to 15 in. per minute. Ta 
ble size, 20 by 22 in.; overall depth 
34 in.; overall height, 34 in. Set 
of four clamps and riser bar insert 
to match included for sheet metal 
work. Bett-Marr Mfg. ©» Hop- 
kins, Minn. 

ARC WELDER: Portable unit with weld- 
ing range of 20 to 80 amps, han 
dles j; to %-in. rods on work rang 
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the ultimate cort of your sorting 


THE accuracy with which the ends of your springs This is just one of many reasons why Accurate 
are finished—whether they are looped, hooked, service saves you money in the long run. We'll be 
ground or what have you—can be of vital importance happy to discuss what we can do for you. Write or 
to the assembly and/or operation of your product. phone today. 

Carelessness, poor design or use of improper equip- 

ment in this vital part of spring manufacture can add 


m 
any dollars to the ultimate — of your springs. ACCURATE SPRING MFG. CO. 
Here at Accurate, skilled springmakers know the 3813 W. Lake Street 
importance of accuracy in finishing ends . . . we have Chicago 24, Illinois 
the most modern equipment to do the job right and 
economically - +. and our practical, experienced 
Spring engineers can often recommend modifications 
in end design to speed assembly of your product or 
to make it perform better. 


WRITE TODAY for your copy of the new 
revised Accurate Handbook of Technical 
Data on Springs. It’s full of short cuts 
for making spring calculations. 


YRVAVV VAY VIN INAIR AV 
mf 


™y 
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INTERESTED IN 
PLASTICS? 


this brand new “how- 
to-do-it” book of tech- 
nical data will help you 
determine the RIGHT 
plastic material, the 
RIGHT mold design 
and the RIGHT fab- 
ricating technique 

to solve you 
plastics prob- 

lem. 


“Plastics in Engineering” by John Delmonte 
ts not an elementary text. It's an important 
working “tool” for everyday reference by de 
signers, engineers and users of plastics. 

Written in the language of men who use 
plastics in design and production, “Plastics in 
Engineering” is one of the most valuable addi 
tions you can make to your technical library. 

You'll find it a veritable gold mine of engi 
neering data on methods of fabrication, the ad 
vantages and limitations of various materials 
and the chemical and physical characteristic 
of plastics. 

You'll have scores of up-to-the-minute facts 
about plastics right at your fingertips: How 
strong various plastics are—for what uses they 
are best suvited—how to design plastic parts— 
how these remorkable synthetic materials are 
molded, extruded, laminated, cast—how much 
heat they will stand—how to guard against fail 
vre—how to machine plastics and other vital 
factors thot are so essential to satisfactory 
plastics performance. 

Over six-hundred pages, fully illustrated with 
photographs, detailed drawings and tables. 
cover every phase of the plastics industry from 
raw material to finished product. From its first 
chapter which dips into the intriguing history 
and development of the plastics industry, to the 
last chapter which reveals the primary cost foc 
tors in producing plastics, it covers its field 
thoroughly and authentically. 


PLASTICS IN ENGINEERING 
(Completely Revised Third Edition) 
by John Delmonte 
Technical Director, Plastic Industries’ 
Technical Institute 


SEND FOR YOUR COPY TODAY 





THE PENTON PUBLISHING COMPANY, MD-11-50 


Book Department 
1213 West Third St., Cleveland 13, Ohie 


Send me a copy of ‘Plastics in Engineering” b 
John Delmonte. sc - : 


[ On ten days trial for free examination, following 
which | will either pay for the book at $10. plus 
postage, or return it in good condition. 


-] C.0.D. 


C) Remittance enclosed* in which case the book will 
be sent postpaid. 


SIGNED: 
COMPANY: 
ADORESS: 


CITY: 


"On orders for delivery in Ohio please add 30¢ to cove 
state sales tax. 
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ing from 24 gage to %-in. sheet 
metal. Has nine heat stages adapt- 
able to either arc welding process 
or twin carbon torch method. Op- 
erates from 110-v a-c line. Trindl 
Products Ltd., Chicago, Il. 


AIR PRESSES: Twenty models avail- 
able in %& to 3%-ton capacity. Fea- 
ture frictionless cylinder of dia- 
phragm design requiring no lubri- 
cation. Have built-in pressure 
gages, infinitely adjustable stroke 
coupled with extra long maximum 
strokes. Ram keyed to prevent ro- 
tation, large working surface, in- 
finite adjustment vertically with no 
bolts to loosen or remove. Famco 
Machine Co., Racine, Wis. 


AIR-HYDRAULIC DRILL: For high pro- 
duction work on drilling, reaming, 
tapping, chamfering, spot-facing, 
centering, etc. Designed as basic 
unit adaptable to special machines 
for high production drilling, etc. 
Feed control infinitely variable 
from 0 to 70 in. per minute. Rapid 
advance of 6 in. per sec. is variable 
in length up to full stroke of unit. 
Total stroke variable from 0 to 1% 
in. by means of a positive stop. Re- 
turn rate is 5 in. per sec. Takes up to 
5/16-in. drill in steel, and a % or 
%-hp motor. Delta Power Tool Di- 
vision, Rockwell Manufacturing Co., 
Milwaukee, Wis. 





Write for 
samples, 
bulletin 


and commercial finishes. 
| prices today. order. 


tractive. 





fi 


METAL FORMING MACHINE: Developed 
primarily for short-run production 
work. Has capacity to bend 15 in. 
of 18-gage mild steel or equiv:lent. 
Forms sheet, strip and rod stock 
and small tubing into innumerable 
shapes. Forms any desired radius 
from 1/32 to %-in.; makes boxes 
up to 15 by 15 by 5 in. Handles 
low-ductility materials and plated 
or painted metals without fracture 
or injury to surface where radius 
of bend is large enough to avoid 
cracking paint. Bends of any angle, 
including complete folds, can be 
made. Kilham Engineering Ince. 
Plainville, Mass. 


WIRE STRIPPER: High-speed unit for 
production wire stripping. Circular 
cutting knives remove insulation 
from solid, stranded or multicon- 
ductor cable up to %-in. diameter. 
Stripping length adjustable up to 
1% in. Has %-hp, 110-v direct 
connected motor. High Speed Ham- 
mer Co. Inc., Rochester, N. Y. 


BAND TOOL MACHINE: Light duty unit 
for sawing, filing, polishing. Has 
16 in. throat, 12 in. thickness ca- 
pacity. Provides both high and low 
tool speed ranges without changing 
belts, pulleys or motors. Speed is 
infinitely variable by handwheel 
control and two-speed geared trans- 


ZINC ALLOY 


WING NUTS 
GET AROUND 


you'll see them on 


GENERAL ELECTRIC 
EM-PM FOCUS COILS 


. and wherever specifications call for fast- 
enings that are rustproof @ corrosion-resistant 


® easy to assemble and disassemble @ extra 
easy to service @ durable, dependable, at- 


Available in all popular thread sizes and 
Also specials made to 


GRIES REPRODUCER CORP. 


World's largest producer of die cast Wing Nuts 
118 Willow Ave., N. Y. 54 @ Phone: MOtt Haven 5-7400 
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Send prints, specifications, 
quantities for prompt 
quotation . . . May we 
send you our illustrated 
catalog? 





A) 
iy THE AMERICAN WELDING & MANUFACTURING CO. 


MACHINE DESIGN—December 1951 

















280 





REPRESENTATION IN PRINCIPAL CITIES 








| 
| 





mission giving speed ranges from 
50 to 300 fpm and from 860 to 
5200 fpm. For conventional metal 
sawing, high-speed nonferrous saw- 
ing and light gage friction sawing. 
Includes saw band welder which 
enables making internal cutouts 
such as die openings. Takes stand- 
ard saw bands up to %-in. width; 
file bands 4, % and %-in. wide; 
and %-in. polishing bands. The 
DoAll Co., Des Plaines, Ill. 


MOVABLE FRAME PRESS: For handling 


large, awkward parts. Has large 
area table on which work can be 
lowered by hoist or crane. Frame 
is then moved over table. Work- 
head movable from side to side 
along frame channel and up or 
down to adjust to height of work. 
Available in 25, 50, 75 and 125-ton 
capacities for either electric or air- 
powered hydraulic operation. Dake 
Engine Co., Grand Haven, Mich. 


CONTINUOUS MILL: Adaptable to fine 


or coarse grinding, wet or dry 
grinding, open or closed circuit 
grinding. For pulverizing chemical 
raw materials, ceramic raw mate- 
rials, minerals, and finished prod- 
ucts. May be used to produce fin- 
ished product, or may be operated 
in conjunction with various types 
of Patterson classifying equipment. 
Hollow trunnions provided for con- 
tinuous feed and discharge of ma- 
terials. Features cast-steel mill 
heads slightly conical in shape to 
provide rigidity and strength. Sizes 
of mill range from 2 by 2 ft to 10 
by 24 ft. Patterson Foundry & Ma- 
chine Co., East Liverpool, O. 


Materials Handling 


CLAMP ATTACHMENT: Designed to fit 


Spacemaster line of gasoline and 
electric fork trucks. Lifts, trans- 
ports, stacks, and unpiles variety 
of materials. Handles boxes, cases 
or unit loads up to 1700 lb, 48 in. 
long on pallets, bins or skid plat- 
forms when lifting arms are used 
as conventional forks. When hy- 
draulic side clamping feature is 
used, clamp handles rolls or bales 
singly or several at a time, com- 
pressed or flat, in any position, up 
to 1400 lb. Lifting arms adjustable 
within range spreads 18 to 46 and 
23 to 60 in. Lewis-Shepard Products 
Inc., Watertown, Mass. 


ELECTRIC TRUCK: Capacity, 4000 Ib. 


Has offset drive and stabilizing 
caster arrangement; operates in 
narrow hand truck aisles and turns 
at right angles from aisles nar- 
rower than overall length of truck 
and load. Powered by 12-v, 400 
amp-hr battery. Has rubber tired 
wheels. Available in 6, 9 and 11 in. 
lowered heights; features standard 














4-in. lift. Platforms made in 1g 
and 24 in. widths, 30, 36, 42 ang 
48 in. lengths. The Raymond Corp,, 
Greene, N. Y. 


TRAILER: All steel medium duty unit 


for handling bagged material or to 
carry one or more pallets loaded 
with bagged material. Has rounded 
corners and edges; furnished with 
cushion rubber wheels. Ends equip- 
ped with removable tubular racks, 
Loops on each side for diagonal 
type coupler rods, which permit 
backing with a tractor without 
jack-knifing. Capacity, 3000 Ib; 
length, 69 in.; width, 36 in.; height 
of end racks, 23 in.; height deck 
from floor, 14 in. Market Forge Co., 
Everett, Mass. 


DRUM HANDLING DEVICE: Horizontal 


unit can be attached to any indus- 
trial fork truck without removing 
forks or making any hydraulic or 
mechanical connections. Fits over 
forks and is fixed to them with two 
screw type clamps. One or two 
standard drums can be picked up 
by lowering unit over them while 
truck is slowly backed away. Rear 
clamps are spring loaded and snap 
under lip of drum. Gravity action 
locks clamping hooks in place when 
drums are lifted. Drums can be 
stacked to any height within lift- 
ing range of truck. Weight of unit, 
270 lb. Yale & Towne Manufactur- 
ing Co., Philadelphia. 


PLATFORM ADAPTER: Converts Tow- 


motor Model W electric pallet truck 
into platform truck; makes possible 
handling of platforms, skids and 
tote boxes. Steel framework con- 
struction. Folds up over battery 
when not in use. Height of forks 
with adapter, 7 in. in lowered po 
sition; 11 in. raised. For use on 
trucks powered by lead-acid bat- 
teries under 27 in. long; available 
in lengths to match standard pal- 
let truck forks up to 72 in. long. 
Towmotor Corp., Cleveland, O. 


SKID ADAPTER: Enables conventional 


hand pallet truck to lift and handle 
skid platforms. Hinged superstruc- 
ture can be raised out of the way 
when handling pallets or lowered 
into position when handling skid 


platforms. The Raymon¢ Corp. 
Greene, N. Y. 
DIE HANDLING UNIT: Power winch 


mounted in battery compartment 
of Baker JOM series fork t! ucks of 
7000, 8000 and 10,000 Ib capacities 
converts trucks into die handling 
machines without interfering with 
hauling and tiering efficiency. 
parts of winch éxcept reels and ca- 
bles are enclosed in battery com 
partment. Cables from winch to ns 
are guided over rollers on side 
plates of truck. For die a 
hooks on winch cables are attach 
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J There’s far more to a SPEED REDUCER 
4| than GEARS 























It has frequently been said that: ‘any Reducer is only as good 


b; as the experience and manufacturing facilities of its maker" 
ht ... Gears are vitally important in any Speed Reducer, but by 
ck themselves, they are just Gears. A good Speed Reducer pre- 
0., supposes also that it is properly engineered; it has the best 


anti-friction Bearings; the lubrication system is adequate and 
al highly efficient; the Housing is designed for ruggedness, com- 
- pactness and proper heat dissipation. The Unit is acces- 
1g sible—and it will deliver a high efficiency of Power Trans- 
or mission over a long period of service life, with little or no 
er attention. 


10 Philadelphia Reducers offer all of these advantages. There 
70 is a type and size of Philadelphia Worm Reducer 

Ip for every industrial requirement. 

le 

ir 
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*| FEATURES... 
t, 


OF THE TYPE A-T-O AND R-T-O 
PHILADELPHIA WORM GEAR SPEED REDUCERS 


Get all the details in our 
Catalog WR-51. Write fora 
copy . . . on your business 
letterhead, please. 





@ Units are available with Worm “above” or 
“below” the Worm Gear, or in Vertical Units. 
@ Worms are made of alloy steel with carbu- 
rized, hardened and tempered threads—both 

; shaft and threads are accurately and smoothly 
ground after heat-treatment. 

@ Worm Gears are of highest quality chill cast 
nickel-bronze. 

@ Bearings are anti-friction types (ball or roller) 
best suited for smooth, quiet, trouble-free oper- 
ation (see cut-away illustration) . 

@ Housings are quality grey iron—compact, neat, 
rigid and of ample radiating surface to prevent 
overheating. 

@ All units carry A.G.M.A. rating. 

@ Easy accessibility for removal of either Worm 
or Worm Wheel assemblies, from the housing. 

® Lubrication by splash system to all moving 
parts, in oil-tight housing. 

® Efficiencies as high as 96%. 


TE delphia Gear Wo Lea 
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ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK « PITTSBURGH + CHICAGO «+ HOUSTON + LYNCHBURG, VA. 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 
Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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SPECIAL 
‘O* RINGS — 





SILICONE 
\ 


Many modern mechanisms present 
designers with new and difficult sealing 
problems created by unusual operating 
conditions. Frequently, special “O”’ rings 
are required, to insure a reliable seal in 
applications where extremes of tempera- 
ture or very high pressures are encoun- 
cered, or where the seal is exposed to 
fluids, gases, or chemicals which would 
damage a standard ring. Precision “O” 
rings moulded from Arrowhead special 
compounds have solved countless critical 
sealing problems. If you have a tough 
one, your inquiry is invited. It will 
receive the personal attention of our 
Director of Engineering Research. 


GET THESE VALUABLE 
ENGINEERING AIDS 


1."0O” RING MANUAL 
— Contains illustrated de- 
sign information and data 
on the selection, installa- 
tion and proper use of 
*O” rings. 


2.DATA SHEETS— 
Work sheets to assist de- 
signers in the selection of 
proper ring and most suit- 
able compound, or in 
determining cause of “O” 
ring failure. Provides ex- 
pert technical advice at 
no obligation. 
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to die. Power is applied to winch 


to pull die onto the forks. The Ba- 
ker-Raulang Co., Cleveland, O. 


Plant Equipment 


| pusr COLLECTOR: For out-of-doors ex- 
haust of air cleaned of industrial 
dust but still containing toxic 
fumes. Recommended for dust pro- 
duced in buffing, polishing, wood- 
working, chemicals, etc., or from 
conveying, mixing handling or box- 
ing of various types of materials. 
Capacity, 2450 cfm on a single 
6-in. inlet, with a 4.5-in. static suc- 
tion. Size of outlet, 8 in. Available 
for 220 or 440-v, 3-phase, 25-cycle 
motor. Floor space required, 22 by 
40 in.; overall height, 78 in. Aget- 
Detroit Co., Ann Arbor, Mich. 


| ATMOSPHERE GENERATOR: Provides at- 


mospheres for clean nondecarbur- 
ized hardening, dry cyaniding or 
carbonitriding, carburizing (carrier 
gas), copper and silver brazing, nit- 
riding, sintering and bright anneal- 
ing. Delivers 150 cu ft of atmos- 
phere per hour. Consists of am- 
monia cracker housed in a fabri- 
cated steel cabinet. Complete unit 
includes an electric tube type fur- 
nace with automatic temperature 
control, catalyst filled alloy retort, 
necessary piping and flow regula- 
tion accessories. Hevi Duty Electric 
Co., Milwaukee, Wis. 


FABRICATED STEEL BLOWERS: Models 
range up to 200 hp. Multistage 
model SG and single stage model 
SM operate at 3500 rpm; model ST 
operates at 1750 rpm. Standard out- 
let pipe sizes range from 4 to 24 
in., all flange fitted. Designed for 
air only, units can be adapted to 
use of corrosive, poisonous or explo- 
sive gases. Delivers air pressures 
up to 3 psi. Constant pressure 
maintained irrespective of air vol- 
ume. Power consumption directly 
proportional to air volume. Used for 
industrial vacuum cleaning systems, 
pneumatic material transport, car- 
buretion for combustion, foundry 
and blast furnace work, liquid aera- 
tion and agitation, and gas or air 
circulation. Billmyre Blower Divi- 
sion, Lamson Corp., Syracuse, N. Y. 


Testing and Inspection 


HYDRAULIC TEST STANDS: For testing 
flexible hose used in aircraft; can 
be adapted to testing of valves, 
cylinders and other equipment. Pro- 
vides test pressures up to 5000 psi, 
using large volume pumps, and up 
to 30,000 psi with special booster 
equipment. Can include accumula- 
tor, cycling equipment and timing 
devices, and can employ any type 
of hydraulic oil. Superdraulic Corp., 
Detroit, Mich. 


WINDING INSULATION TESTER: Rede. 
signed 10-kv unit for detecting in. 
sulation faults and winding dissym- 
metries in motors, generators and 
coils. Consists of repeating-type 
surge voltage generator, cathode- 
ray oscillograph and synchronously 
driven switch for alternately re. 
versing direction of surge travel 
through the winding. Surge genera- 
tor capacitance, .05 mf; voltage, 
0.2 to 10 kv, adjustable in 2 per 
cent steps; current capacity, 100 
amp. Tests motors up to 2000 hp, 
2300 v, as well as miscellaneous 
small and medium sized coils and 
d-c armatures up to 20 hp, 220 v. 
General Electric Co., Schenectady, 
Bw, F. 


HOSE TEST STAND: Provides perma- 
nent records of hose assembly tests. 
Tests complete aircraft hose assem- 
blies for cycle and impulse in ac- 
cordance with MIL-H-5511 and 
MIL-H-5512 specifications; makes 
burst test up to 25,000 psi. Housed 
in three-compartment cabinet con- 
taining test chamber, electronic 
equipment and oil reservoir, pumps, 
motors and controls. For laboratory 
use. Sprague Engineering & Sales 
Corp., Gardena, Calif. 


Transportation 


TRUCK TRAILER: Six-ton, single-axle 
cargo unit. Body is bolted instead 
of welded to chassis, making pos- 
sible use of chassis as base for plat- 
form trailers, stake and rack trail- 
ers and trailer vans. Trailmobile 
Inc., Cincinnati, O. 


MOTORCYCLE: Features four-speed foot 
shift, wider tire-tread contour and 
Parco -Lubrized exhaust valves. 
Booster spring assembly aids oper- 
ation of clutch hand-lever by over- 
coming pressure required to disen- 
gage the clutch. Weighs less than 
200 Ib; averages 90 miles per gal- 
lon of fuel. Harley-Davidson Mo- 
tor Co., Milwaukee, Wis. 


Woodworking 


PLANER-MOLDER-JOINTER: Mod! 465 
makes variety of moldings or planes 
as it joints. Planes lumber up 
41% by 11 in. Has machine table 
surfaces; recessed straight edge. 
Spring steel hold-downs wi!! fin- 
ger-tip controls hold wide, "arrow 
or uneven stock. Arbor rics of 
ball bearing units. Molding ‘<nives 
can be mounted in several po-' tions. 
Upper table is jointer attaciment; 
has true right angle fence wi‘! two 
extension rods. Lower table is used 
under cutter-head to plane o! —_ 

s10ns, 


Planer table size with exte: 
27 by 7% in.; weight of machine, 
64 Ib. Toolkraft Corp., Sprin: afield, 
Mass. 
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HOW TO DESIGN 
SMALL PARTS 


to save time — material 

































How a slight change in design saves 
time, material and reduces cost of small 
parts and fasteners is demonstrated by 
these examples. You may find that many 
such items you are using now in quan- 
tity could be redesigned to save you from 
$4.00 to $30.00 per thousand without 
impairing the efficiency of the part in 
any way. In fact, many parts are improved 
in strength by cold-heading. Also, the 
process is fast, lends itself to mass pro- 


duction and conserves critical material. 


As specialists in cold heading, Town- 
send engineers help manufacturers in all 
industry reduce the cost and improve the 
efficiency of their parts and fasteners. 
They may be made of carbon steel, alloy 
steels, bronze, copper, monel and alumi- 
num. These are supplied in a variety of 
platings and finishes. If you want to learn 
more about how you can improve your 
product and at the same time reduce 
costs send us a sample or sketch of the 


item and we will give you a suggestion. 


ownsen 
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Sept., 141 


Van Hamersveld, John 
‘‘Cost Control Engineering: 
Organization and Functions,’’ Feb., 108 
Cost and Design Data,’’ Mar., 132 
Varnum, Edward C.—‘‘Three-Relay Circuits,’’ Feb., 121 
Varnum, Edward C. and Wayne A. Ring—‘‘Chi-Square Test—Checks 
Machine Performance,’’ Nov., 115 


Wallace, J. M.—‘‘Designing a New Machine,’’ Aug., 102 

Watt, John R.—‘‘Choosing the Right Low-Temperature 
Oct., 117 

Wilson, Warren E,—‘‘Designing A Vane Pump,’’ Apr., 157 

Woodhouse, Harold—‘‘Turbine Blade Fastenings,’’ Feb., 148 


Metals,”’ 





Subject Index 


A 


Acceler:; itor, 


tests ai 
Accelerometers reraft components*, Aug., 120 
eenrcastomal (Gulton Mfg. Corp.)*, Apr., 226 
netic recording (Engineering Research Associates Inc.)*, Apr., 226 


Actuators 
linear (Electrical Eng. & Mfg. Corp.)*, Jan., 158 


Totary, reversing (Electrical En 
, g. & Mfg. Corp.)*, Feb., 180 
yn de machines, designing for speed, fing _—" 
Aft —, bonded assemblies, Nov., 96 
_ ner, jet-engine*, June, 127° 
Aan “loner, automatic humidity control for*, June, 133 


development of a 1 3 
arge, Ma 
loading ramps, July, er00 ore 
nuclear propulsion, ba 222 
Pr frames, Oct., 111 
minum allo ; 
Amplifiers ~ Oct., vee 
carrier-wave (Consolidated E 
ngineering Corp.)*, Feb., 184 
Servo (Servomechanisms Inc.)*, Apr., 219 sl 


- 
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Arctic service, designing construction equipment for*, Feb., 204 
Assemblies, adhesive-bonded, Nov., 9 
Automotive parts, stress in, June, 233 


Balancers 
simplified, designing, Sept., 133 
three-ball, design of, Jan., 107 
Balls, nylon plastic (Ace Plastic Co.)*, Apr., 208 
Base, tilting motor (Lovejoy Flexible Coupling Co.)*, 
Beams, end-loaded, graphical analysis, Jan., 137 
Bearing surfaces, phenolic for millers*, June, 118 
Bearings, ball 
double-curvature deep-groove, Feb., 158 
miniature (Miniature Precision Bearings Inc.)*, Aug., 183 
miniature (New Hampshire Ball Bearings Inc.)*, Oct., 147 
pillow-block (Boston Gear Works)*, Feb., 180 
sealed (Landis & Gyr Inc.)*, Mar., 176 
Bearings, roller, expansible*, Apr., 248 


Mar., 174 
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Bearings, sleeve 


bronze (Bronze Bearings Inc.)*, July, 173 
graphited bronze (Bronze Bearings Inc.)*, Sept., 169 
nylon-lined (Thomson Industries Inc.)*, Nov., 159 
porous bronze (Boston Gear Works)*, Oct., 151 
steel-backed (Beauideal Inc.)*, Aug., 172 
Bearings, spindle, air lubrication*, June, 210 
Bearings, tnrust 
pivoted-shoe*, Oct., 174 
pivoted-shoe, standards, May, 150 
Bellows 
metal (Titeflex Inc.)*, June, 186 
stainless-steel (Clifford Mfg. Co.)*, Jan., 157 


Belt 
conveyor, neoprene (Baldwin Belting Inc.)*, 
transmission (Chas. H. Schierin Co.)*, Feb., 178 
transmission, hollow-centered V*, Oct., 176 
transmission, leather V (Graton & Knight Co.)*, 
transmission, rubber-tooth, Apr., 161 
transmission, timing (L. H. Gilmer Div., U. 8. 
Beryllium-copper 
alloys, Oct., 316 
investment castings, May, 121 
Block, pillow (Boston Gear Works) 
Blower, steel works*, Apr., 184 
Board, drawing, portable (A. Partrick Co.)*, Feb., 
Boilers 
reheat, steam-generating*, Nov., 117 
steam, electric (Livingstone Engineering Co.)*, 
steam, miniature (Palo Laboratory Supplies Inc.)*, 
Boring machine, with long feed*, June, 135 
Brakes 
centrifugal clutch used as*, 
controls paper rolls*, Apr., 
disk, fluid-pressure*, Aug., 
eddy-current*, Jan., 172 
electric, for cloth brusher*, Aug., 123 
four-way, controls recorder*, July, 125 
mechanical load (Downs Crane & Hoist Co.)*, 
self-energizing disk*, Jan., 175 
Brass alloy, bright (American Brass Co. p?. 
Breather, double, eliminates condensation 
Broaching-milling machine, combination*, June, 134 
Brushes, motor, sandwich (Pure Carbon Co. Inc.)*, 
Bucket, turbine, fastenings, Feb., 148 


Cc 


Cabinets, radio, styling*, Dec., 117 
Calculating machine, design of, Dec., 
Cameras 
correlates data with mechanism position’, 
electrically tripped, Feb., 136 
recording (Flight Research Engineering Corp.)*, 
Calculator, statistical (Graphic Calculator Co.)*, 
Cams 
corrective, applied to linkages, Nov., 105 
dynamics, profile design, Mar., 149 
noncircular rolling, designing, July, 111 
profiles, calculating, July, 115 
Capacitors 
ceramic cup (Herlec Corp.)*, Aug., 
fluid-immersed*, Feb., 115 
paper-dielectric (General Electric Co.)*, Aug., 180 
subminiature (Sprague Electric Co.)*, May, 172 
tantalum (Fansteel Metallurgical Corp.)*, May, 176 
Car, mine shuttle, has increased maneuverability*, 
Carbides, cemented, Oct., 324 
Carriers, conveyor belt 
Casings, centrifugal pump volute, layout, Aug., 
Casters 
pneumatic tire (Aerol Co.)*, 
solid-tread (Aerol Co.)*, 
Castings 
centrifugal, steel, Oct., 310 
die, used in fan, May, 127 
investment, beryllium copper, May, 121 
investment, designing for, Jan., 154 
iron, welded with nickel-base electrodes, Mar., 
sand, design, Oct., 190 
section thickness in Meehanite, Feb., 
shell-mold*, Dec., 238 
Cast-weld design, Oct., 137 
Ceramics 
high-temperature 
metal compositions’, Oct., 
recent developments, Oct., 
Chain 
conveyor, flat-top (Chain Belt Co.)*, 
transmission, dynamic loading, Apr., 
Chronograph, computes own corrections*, 
Circuits 
control, with selenium rectifiers, 
electric, stamped, for telephone’, 
machine control, timing relays for, Apr., 
three-relay electronic, Feb., 121 
Clamps 
hose (Ideal Corp.)*, June, 190 
wire-harness (Tinnerman Products Inc.)*, 
Clarifier, coolant (Honan-Crane Corp.)*, Apr., 
Cleaner, vacuum, swivel-top*, Oct., 125 
Clutches 
air, accelerates paper reel*, 
automotive*, Feb., 190 
brake, magnetic’, Aug., 
erystal*, Dec., 116 
dry disk (Auto Specialties Mfg. Co.)*, June, 182 
eddy-current, controls automatic turret feed*, 


Dec., 


*, Feb., 180 


Apr., 149 


149 
196 


July, 


110 


Nov., 102 


174 


129 


Apr., 224 


May, 176 


129 


130 


327 

Oct., 147 
250° 

May, 113 
Apr., 163 


May, 132 
131 


Nov., 
216 


Apr., 151 


194 
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(Stephens-Adamson Mfg. Co. 


184 


Oct., 


184 


Sept., 
Sept.., 


May, 


170 
in gear cases, 


Rubber)*, 


172 


170 


July, 


Feb., 
July, 


Nov., 


)* 


(Stupakoff Ceramic & Mfg. Co.)*, 
9 


159 


Nov., 


148 


186 


Nov., 


163 


184 


176 


122 


Dec., 


Oct., 


103 


150 


Apr., 


216 


147 


176 











engagement synchronized in two directions*, Nov., 184 

friction disk (Edgemont — a Co.)*, Mar., 180 

friction, inertia-locked*, 172 

magnetic fluid, shaft ty i June, 128 

overload (Flaton Machine Works)*, July, 174 

overload-release*, Jan., 172 

overrunning*, July, 194 

press, doubles as brake*, Mar., 126 

rotary impact*, Jan., 176 

spring, two-way*, Apr., 197 

transient friction conditions, Jan., 153 ° 
Coatings 

ceramic*, Oct., 329 

metallic, Oct., 348 

metallic, vacuum-applied, Oct., 141 

protective (American Sand-Banum Co.)*, Apr., 225 

vinyl plastic (Casey & Case Coating Co.)*, Apr., 223 
Cobalt-base alloys, Oct., 322 
Coin controls for vending machines, Feb., 141 
Collator*, Jan., 128 
Collector, dust (Aget-Detroit Co.)*, Jan., 158 
Composing machine, type, photographic*, Jan., 122, 126 
Compressors 

capacity control for*, Aug., 121 

dry-air (Romec Div., Lear Inc.)*, Mar., 178 

filtered-air (Romec Div., Lear Inc.)*, Jan., 162 

free-piston diesel*, Jan., 121 

pneumatic, in power systems, May, 141 
Computer 

electronic*, Jan., 114 

time-cost (Willer Sales Co.)*, July, 176 
Condensation, eliminating, in gear cases, Nov., 147 


Connectors 
hermetically sealed (Cannon Electric Development Co.)*, 
wire, solderless (Buchanan Electrical Products Corp.)*, 
wire, solderless (Ideal Industries Inc.)*, Apr., 222 
Construction equipment, designing for arctic service*, 
Contactors 
multipole (Arrow-Hart & Hegeman Electric Co.)*, 
magnetic (Essex Wire Corp.)*, Aug., 182 
solenoid (Ward Leonard Electric Co.)*, Oct., 151 
Control, quality, by determining tolerances, Mar., 121 
Controls (see also specific type) 
coin, for vending machines, Feb., 141 
electric count (Counter and Control Corp.)*, 
flow, pneumatic (Hagan Corp.)*, June, 184 
fluid-level*, Feb., 116 
hydraulic remote (Superdraulic Corp.)*, 
logging winches, Apr., 193 
machinery and drives, Apr., 121 
manual, selecting, Nov., 123 
pneumatic machine, Apr., 175 
pneumatic, pressure or vacuum 
positioning, for flame-cutting machine*, Nov., 118 
press, photoelectrically controlled ram*, Sept., 119 
programming, for IBM card punch*, July, 124 
remote, for variable speed drive (Graham Transmissions Inc.)’, 
162 
shear, varies cut lengths, Apr., 162 
systems, hydraulic, dynamic response, Sept., 137 
temperature (Leeds & Northrop Co.)*, May, 178 
temperature, thermocouple (Phen-Trols Inc.)*, 
totalizer, mechanical (Hagan Corp.)*, Feb., 176 
valve-actuating (Ledeen Mfg. Co.)*, June, 188 
valve-positioning (Conoflow Corp.)*, Sept., 184 
web-guiding*, May 113 
web-guiding, photoelectric, Sept., 159 
Conveyor, oscillating, for chips*, July, 106 
Coolant system (Rockwell Mfg. Co.)*, Mar., 176 
Copper alloys, Oct., 316 
Corrosion-resistant alloys, Oct., 322 
Counters 
batch, mechanical (Production Instrument Co.)*, 
electric-actuated (Production Instrument Co.)*, Feb., 
electric, batch (Production Instrument Co.)*, June, 
electric (Durant Mfg. Co.)*, Apr., 213 
electronic, seven-digit (Berkeley Scientific Corp.)*, 
impulse, step-motor (General Electric Co.)*, Dec, 176 
mechanical, flexible-shaft (Production Instrument Co.)*, 
nuclear radiation, design of, Feb., 118 
Couplings 
angular adjusting*, Aug., 192 
cable-linked*, Apr., 195 
centrifugal (Centric Clutch Co.)*, Jan.. 
cutout (Anchor Steel & Conveyor Co.)*, 
double-cone*, Nov., 103 
flexible disk, Dec., 168 
flexible, fractional hp (Guardian 
flexible (Lord Mfg. Co.)*, Jan., 164 
gear (Flexible Gear Coupling Co.)*, 
mercury clutch (Automatic Steel 
moisture-tight*, July, 196 
nonreversing for centrifugal pumps, design of, Apr., 
torque-responsive*, Oct., 172 , 113 
Cranes, torque converter applied to. June, 119. July, 138, A’! ‘ 
Crusher, cone, hydraulically adjusted*, Sept., 129 
Cylinders, hydraulic 
designing integral dashpots, July, 129 
double-acting (Rivett Lathe & Grinder Inc.)*, June, 192 
trurnion (Benjamin Lassman & Son)*, Mar., 180 
Cylinders, pneumatic 
counterbalance (Miller Motor Co.)*, Mar., 
single-action (Bellows Co.)*, June, 182 


May, 176 
Aug., 174 
Feb., 


204 


Jan., 160 


Apr., 224 


July, 170 


(Henry G. Dietz Co.)*, Apr., 214 


Nov 


Sept., 182 


Dec., 175 
182 


186 
182 
Mar., 180 


Sept 


165 


Jan., 164 


Products Corp.)*, De 182 


Mar., 174 


Products Inc.)*, May, ‘74 


181 


178 


Dampers, hydraulic, designing, Aug., 109 
Dashpots, integral, for hydraulic cylinders, July, 129 
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Deflections, in thin circular plates, July, 145 
Dictating machines, design of, Jan., 90 
Dimensions, rationalizing, Sept., 123 
Dishwasher, water-jet cleaning, Feb., 135 
Disks, timing, plastic (Allegheny Plastic Inc.)*, May, 180 
Dispenser, tape, dial*, Sept., 132 ‘ ‘ 
Dither, proportionalizing, for hydraulic servo, Aug., 125 
Drill, hand, has increased power*, May, 134 ‘ 
Drilling unit, floating-rotor*, Apr., 196 
Drives (see also Transmissions) 
adjustable-speed (Baldor Electric Co.)*, Oct., 149 
adjustable-speed, dual-belt (U, S. Electrical Motors Inc.)*, May, 180 
amplidyne, for veneer lathe*, May, 153 ; ‘ 
chain, heavy-duty high-speed, June, 137 
electromagnetic, for engine cooling fan*, Nov., 188 
fluid, one-way*, Jan., 175 ‘ 
gantry crane*, Apr., 172 
Geneva, for bread wrapper, Apr., 123 
helicopter, types of, Apr., 185 
instrument, multispeed (Gorrell & Gorrell)*, Sept., 178 
machine, pneumatic, Apr., 175 ; ‘ 
machinery and controls, Apr., 121 
paper and textile machinery, Apr., 148 
reduction, for ore bridge buckets*, Feb., 119 
variable-speed, for production winding, Apr., 153 
variable speed, rotating-test (Speed Selector Inc.)*, Dec., 184 
worm, flexible*, Oct., 108 : 7 
Dryer, hair, plastics used in*, Sept., 130 
Dynamometers 
magnetic coupling (Avion Instrument Corp.)*, Mar. 182 
tests friction materials*, Feb., 153 r 


Electric accessories and controls, see Controls or specific type 
Electric assemblies, miniaturizing with plastic embedment, Oct., 127 
Electric circuits, three-relay, Feb., 121 " 
Electric motors, see Motors 
Electronic design versus mechanical, Feb., 118 
Electronic equipment, temperature rise, Feb., 174 
Enamel, @orcelain, wear surface on valve plug*, Sept 118 
Engineering, see Management ; 7 
Engineers (see also Personnel, Management) 

evaluating, June, 141 

improving selection with tests, Nov., 111 

utilization of, Oct., 197 

what industry expects, Sept., 217 
Engines 

diesel (Lister-Blackstone Inc.)*, Apr., 224 

dividing, Swiss*, July 106 

ducted fan jet, Nov., 146 

helium, in research freezer, Mar., 172 

jet, afterburner*, June, 127 

Stationary radial, design features of (Data Sheet) Mar., 166 

turboprop, develops high horsepower*, Oct., 182 ' . 
Escalator, simplified design*, Nov., 133 ‘ 
Escapement, for timing relays*, May, 204 
Evaporator, rotary-vane*, July, 107 
Extrusion, propellers designed for, Nov., 139 


Fabrics, industrial, Oct., 344 
Fans 4 
ee to use diecastings, May, 127 
e rule com 
oo puter for (Trane Co.)*, Feb., 184 
— r —_ Genes Mfg. Co.)*, Dec., 173 
volt, self-locking (National Screw & Mfg. Co.)* ; 
wi (Groov-Pin Corp.)*, Jan., 162 <i stiles oa 
ee (Shakeproof Inc.)*, Jan., 164 
~ ns, snap (American Shower Door Co.)*, Apr., 222 
gy t, nylon (Townsend Co.)*, June, 182 
ag cecorative retaining (Tinnerman Products Inc.)*, July, 164 
= dow el, locking (Driv-Lok Pin Co.)*, Nov., 164 
= | vo-piece (Cherry Rivet Co.)*, Dec., 182 
— nieiflocking (Waldes Kohinoor Inc.)*, Sept., 176 
ll —_ Seas for selection of tap-drill size (Data 
thread insert (Heli-Coil Co 
- rp.)*, Aug., 180 
Na tests, On helical springs, Nov., 135 
ee er, parts (Syntron Co.)*, Mar., 173 
od adhesive (Products Research Co.)*, Sept., 185 
» engineering data, organizing, Sept., 110 


Fillets, 

Filter, tress concentration at (Data Sheet), May, 159, June, 173 
air an 
A a gas (Selas Corp, of America)*, Aug., 172 


~ Je, nonwoven cloth (Sparkler Mfg. Co.)*, Nov., 159 

— valled (Micro Metallic Corp.)*, Apr., 219 * or 

— = radial-fin (Dollinger Corp.)*, May, 174 

pum; atic, automatic (Wilkerson Valve Inc.)*, May, 172 
P, small-volume (Sethco)*, Oct., 156 


Finish, s 
Finish urface, standards, May, 137 
antirust, aluminum (8 
; peco Inc.)*, Sept., 180 
— (Paint Corp. of America)*, Sept., 180 


ite coating (Enthone ° 
hot-spraying oo ieee aa , Sept., 180 
Stat wee Products Inc.)*, June, 188 
a, arent (Minnesota Mining & Mfg. Co.)*, Oct., 149 
Protective, bright (Allied Research Products Inc.)*, June, 193 


- at 
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synthetic, Oct., 350 : 
Fire, protecting hydraulic systems against, Sept., 141 
Fittings (see also Hose, Tubing) 
pipe, plastic (Carlon Products Corp.)*, Feb., 178 
plastic pipe reducers (Carlon Products Corp.)*, Apr., 208 
reducer, tubing (Crawford Fitting Co.)*, Dec., 178 
Fixture, indexing, for gaging machines, Aug., 160 
Fluid film strength*, Aug., 211 
Fluid level control*, Feb., 116 
Folder, automatic sheet*, Feb., 133 
Forming machine, stretch-wrap*, Aug., 123 
Frames, main spar, aircraft, designing, Oct., 111 
Freezer, research, cooled by helium engines, Mar., 172 
Friction 
eliminating in torque measurements, Dec., 161 
materials, Oct., 326 
under transient conditions, Jan., 153 


G 


Gages 
air, and control*, Oct., 109 
air, and control (Ateliers de Normandie)*, Aug., 182 
bore-measuring, electronic*, Dec., 131 
strain, bonded (Baldwin-Lima-Hamilton Corp.)*, Feb., 185, Aug., 154 
strain, mechanical (F. F. Metzger & Son)*, Oct., 158 
strain, unbonded resistance (Statham Laboratories Inc.)*, Dec., 186 
strain, used in test work, Jan., 145 
thickness, beta-ray*, Dec., 116 
vacuum (Hastings Instrument Co.)*, Mar., 183 
vacuum, thermopile (Hastings Instrument Co.)*, Nov., 171 
Gaging machine, automatic, Aug., 160 
Gaskets 
anticorrosive (Garlock Packing Co.)*, Mar., 173 
material, asbestos-neoprene (Rogers Corp.)*, Nov., 168 
Gear cases, eliminating condensation with breather, Nov., 147 
Gears 
eccentric, drive press bed*, Jan., 124 
eccentricity, effect on angular displacement, Sept., 155 
hobbed, helix angle for, Apr., 173 
improving resistance to service damage, May, 116 
materials, selection of, Mar., 157 
nylon, molded, Oct., 145 
powder-metal, Aug., 117, Oct., 146 
shot peening for fatigue resistance, June, 178 
spur (Boston Gear Works)*, May, 172 
spur and helical, wear resistance (Data Sheet), Jan., 149 
surface compressive stress (Data Sheet), Dec., 163 
tooth relieving, Sept., 143 
and worm design, nomogram (Data Sheet), Aug., 15 
Gear-shaving machine, automatic transfer*, Dec., 117 
Generators 
controlled by magnetic clutch, Mar., 138 
current supply, for aircraft engines, Mar., 114 
high-frequency (General Electric Co.)*, Feb., 176 
high-frequency (Kato Engineering Co.)*, Aug., 178 
tensions rolled paper sheet*, Apr., 151 
Geneva drives 
controls camera*, July, 126 
design of, Dec., 134 
external (Geneva Machine & Too! Corp.)*, July, 172 
for bread wrapper, Apr., 121 
Glass, Oct., 329 
Glass-plastic laminates, molding, Dec., 154 
Governor, spring centrifugal (Hoof Products Co.)*, Feb., 178 
Grinder, finishes jet blades*, May, 136 


Hardfacing, as a design tool, Mar., 114 

Heaters : 
electric, flat elements (Syntron Co.)*, Nov., 162 
induction, photoelectric control*, Dec., 118 

Heat exchangers 
bonded-fin*, Jan., 101 
pressure drop in, Aug., 124 

Heat treater, automatic cycle*, May, 133 

Heat treating, Oct. 98 

Helicopters, drives for, Apr., 185 

Hobber, gear, hydraulic-feed, Oct., 122 

Holes, stress concentration at, in bars and shafts (Data Sheet), July, 


155 
Honer, with controlled tool expansion, Oct., 126 
Hoppers 
feeding chuting and orienting parts with, Nov., 142 
parts-handling (Syntron Co.)*, Mar., 173 
Hose 
pipe-connector (Finn & Co.)*, Jan., 162 
metallic, coolant (Vermont Flexible Tubing Co.)*, Oct., 156 
nonmetallic, rubber (Mercer Rubber Co.)*, Dec., 180 
stainless-steel (Allied Metal Hose Co.)*, Feb., 178 
Housings, laminated-molded, plastic, July, 121 
Hub, fan, vibration isolating (Lord Mfg. Co.)*, Sept., 169 
Humidity, relative, sensing elements*, Sept., 117 
Hydraulics 
controls and equipment, see also Controls or specific tvpe 
servo, proportionalizing dither increases sensitivity, Aug., 125 
systems, dynamic response in, Sept., 137 
systems, fire protection for, Sept., 141 


Inductor, decade (Hycor Co.)*, Aug., 183 
Instruments 
function-plotting (Monneapolis-Honeywell Regulator Co.)*, Aug., 184 
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grease-testing, photographic*, Nov., 190 
hardness testing (A. H. Co.)*, May, 182 

insulation testing (James G. Biddle Co.)*, June, 194 
leak-detection (Eastman Kodak Co.)*, May, 182 


optical, for examining and photographing materials (F. T. Griswold 


Mfg. Co.)*, Nov., 172 

pressure-measuring*, Jan., 100 

pressure-measuring (Electro Products Laboratories)*, Sept., 186 

quartz-orienting*, Nov., 121 

strain-analyzing (Electronic Tube Corp.)*, May, 182 

tension and load-indicating (W. C. Dillon Co.)*, Nov., 172 

thermal testing (George L. Nankervis Co.)*, Mar., 182 

time-interval measuring (American Chronoscope Corp.)*, Mar., 

torque, for tapping operations*, May, 131 

torque-measuring, for control shafts*, Nov., 186 

velocity and stroke-measuring (Aero Electronics Co.)*, Nov., 

weighing, hydraulic cell*, Dec., 204 

Young’s Modulus testing (Electro Products Inc.)*, Aug., 184 
Insulation materials 

electrical, Oct., 352 

temperature, silica (H. I. Thompson Co.)*, Dec., 185 
Insulators, high-voltage plastic (U. S. Gasket Co.)*, Jan., 166 
Integrator, ball and disk (Librascope Inc.)*, July, 168 


Interlock, electric, mercury switch (Winterburn Mfg. Co.)*, June, 183 


Inventions, see Patents 
Iron 

ductile east*, Oct., 311 

ductile, in pump casing*, Sept., 147 

gray, welded with nickel-base electrodes, Mar., 129 
Iron, household open-handle*, Nov., 121 


Jack, machine leveling (Enterprise Machine Parts Co.)*, July, 164 
JATO engine, design of, Jan., 102 
Joints 
expansion (U. S. Gasket Co.)*, Jan., 162 
revolving (Barco Mfg. Co.)*, May, 174 
rotary, air, carbon seal (Deublin Co.)*, Nov., 160 
rotary (Fawick Airflex Co.)*, Mar., 176 
rotary, packless-seal (Johnson Corp.)*, Oct., 154 
swing, for gasoline and oil (Barco Mfg. Co.)*, Nov., 166 
swivel (Rotherm Engineering Co.)*, May, 168 
Journal, with floating bearing shoes*, Feb., 190 


Lamps 
electroluminescent*, May, 114 
indicator, miniature (Alden Products Co.)*, Oct., 149 
pilot, neon (Industrial Devices Inc.)*, Nov., 164 
slit, portable*, Mar., 127 
Latches 
door, adjustable (South Chester Corp.)*, Sept., 178 
flush (Modern Metal Spinning & Mfg. Co.)*, Mar., 180 
flush, self-closing (Hartwell Co.)*, July, 172 
locking, springless (Simmons Fastener Corp.)*, Sept., 176 
Lathes 
controls, automatic, Apr., 206 
veneer, amplidyne drive for*, May, 153 
Library, organizing on engineering, Sept., 110 
Lighters, automatic, for oven burners*, Sept., 118 
Linkages 
layout of bar, Nov., 105 
straight-line motion, June, 125 
Loader, automatic, for plastics press*, June, 132 
Locator, workpiece, for jig borer, Mar., 113 
Locks 
conveyor, one-way (Stephens-Adamson Mfg. Co.)*, Jan., 158 
positive splined, Jan., 115 
Locomotives, railroad, types of*, Mar., 206 
Lubricants, machine, Oct., 352 
Lubrication 
designing for*, Apr., 256 
film strength*, Aug., 211 
Lubricators 
automatic hydraulic (Trabon Engineering Corp.)*, Aug., 177 
centralized (Oil-Rite Co.)*, Jan., 166 
centralized, spray (C. A. Norgren Co.)*, Feb., 182 
force-feed, grease (McCord Corp.)*, June, 184 


Machines (also see specific type) 

drives and controls, Apr., 121 

improved design, June, 220 

new, designing, Aug., 102 

performance, checking statistically, Nov., 115 

reducing noise, Dec., 122 

special, designing, July, 202 

tools, European designs, Feb., 146 
Machining, with electric spark discharge*, Nov., 104 
Magnesium and alloys, Oct., 312 
Management 

cost control engineering, Feb., 108, Mar., 132 


* Denotes short articles of less than one page. 
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designing a special machine, July, 202 
designing a new machine, Aug., 102 
design engineering, job description, Sept., 168 
developing creative ability*, Sept., 225 
engineering for producibility, Aug., 133 
engineering investigation via statistical techniques*, Aug., 20s 
evaluating engineers, June, 141 
improved machine design, June, 220 
industry demands on engineers, Sept., 217 
organizing engineering data files, Sept., 110 
patents, employee-employer rights, Sept., 121 
patents, engineering groundwork, Feb., 125 
patents, secrecy versus patent, Dec., 119 
personal progress in engineering*, May, 212 
production economy, design for, Mar., 139 
rationalizing dimensions, Sept., 123 
reducing manufacturing costs, Dec., 110 
research collaboration, Feb., 175 
selecting engineers with tests, Nov., 111 
specifying standard parts, May, 106 
utilization of engineers, Oct., 197 
Manometer, electronic, measures small pressures*, Aug., 114 
Markers, wire and cable (Actioncraft Products)*, Sept., 176 
Materials (see also specific material) 
alternate, NPA-listed, Oct., 362 
designing with modern, Oct., 297 
mechanical properties of metals, Mar., 143 
properties under extreme pressure, July, 210 
selection of, May, 154 
shortages and conservation*, Dec., 210 
Materials handling, hoppers for feeding, chuting and orienting parts 
Nov., 142 
Mechanisms 
analysis, Russian, Sept., 127 
cam profiles, July, 115 
design, punched-card solutions, Sept., 148 
Geneva, controls camera*, July, 126 
intermittent-motion, Dec., 134 
noncircular rolling cams, July, 111 
producing straight-line motion, June, 125 
for shock resistance, Jan., 131 
transformer tap-changer, July, 133 
Metallizing, vacuum, Oct., 141 a 
Metals (see also specific type) ; 
gear materials, selection of, Mar., 157 
low-temperature, choosing, Oct., 117 
mechanical properties of, Mar., 143 
selection of, May, 154 
Meters 
capacitance (MacLeod and Hanopol Inc.)*, June, 194 
nuclear radiation, design of, Feb., 118 
power-factor (General Electric Co.)*, June, 194 
running-time, mechanical register (R. W. Cramer Co.)*, Aug., 1% 
torque, strain-gage (Baldwin-Lima-Hamilton Corp.)*, Aug., 154 
Micrometer, electronic (J. W. Dice Co.)*, Sept., 186 
Microscope, electron*, Feb., 132 
Mill, corrects spring helix pitch, July, 123 
Milling machines 
combination broaching*, June, 134 
knee swivel, Mar., 124 
tracer*, Aug., 122 
Mixer, powered by dual motors*, Mar., 127 
Model, gasoline-engine*, June, 117 
Molding, giass-plastic laminates, Dec., 154 
Molds, shell, for castings*, Dec., 238 
Molybdenum, Oct., 319 
Motion picture, history of, Feb., 154 
Motors, atomic reactor, for aircraft, Dec., 222 
Motors, electric 
a-c, cushion starting of, July, 161 
adjustable-speed (Star-Kimble Div.)*, Mar., 174 
brake (Brown-Boveri Corp.)*, Oct., 152 
designing for high production, June, 139 
individual wheel drive, Jan., 99 
electronically controlled (Industrial Control Co.)*, Aug., 178 : 
explosionproof, asbestos-insulated (U. 8S, Electrical Motors Inc.) 


Nov., 166 , 
explosionproof (Westinghouse Electric Corp.)*, May, 170 
face-mounted, integral-horsepower (Hoover Co.)*, Nov., 16% 


flange-endbell (Reuland Electric Co.)*, Dec., 176 
four-pole skeleton (Electric Motor Corp.)*, Feb., 180 
gearmotor (Janette Mfg. Co.)*, Mar., 180 

gearmotor (United Electric Machinery Co.)*, Mar., 176 
gearmotor, reversing (Arco Mfg. Co.)*, Sept., 169 

gear motors, right-angle (Falk Corp.)*, Jan., 160 . 
gearmotor, twin-pinion (U. S. Electrical Motors, Inc.)*, :t., ut 
gearmotor, with disk brake (Sterling Electric Motors Inc.)* May, 1 
high-speed miniature (John Oster Mfg. Co.)*, Apr., 214 
miniature (Atlas Aircraft Products Corp.)*, Oct., 156 

miniature d-c (Servo-Tek Products Co.)*, Apr., 213 " 
miniature, rabbet mount (John Oster Mfg. Co.)*, May, 17° _ 
miniature, synchronous (Allis-Chalmers Mfg. Co.)*, Dec.. !74 
mining (General Electric Co.)*, June, 192 

resilient-base (General Electric Co.)*, Sept., 174 

single-phase enclosed (General Electric Co.)*, Oct., 151 

small a-c (Electro Machines Inc.)*, Jan., 167 

small a-c (Cyciohm Motor Corp.)*, Feb., 178 

small d-c (Lear Inc.)*, Jan., 160 

split-phase (Century Electric Co.)*, Oct., 154 

squirrel-cage (Fairbanks, Morse & Co.)*, Mar., 174 

timing, interchangeable gear reduction*, Apr., 198 

timing, synchronous (Bristol Motor Co.)*, Aug., 177 
vibrator-controlled*, Mar., 188 

wound-rotor (Electric Machinery Mfg. Co.)*, Mar., 181 190 


Motor, pneumatic, rotary gear (Romec Div., Lear Inc.)*, Fev., 
Mounting, quick-detachable, for accessories*, Aug., 106 
Mountings, vibration 


air-damped (Barry Corp.)*, Jan., 162, Feb., 182, Nov., 16° 
all-metal (Robinson Aviation Inc.)*, Oct., 152 
friction-damped (Lord Mfg. Co.)*, Feb., 178 
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Nameplates, plastic (Duralith Corp.)*, July, 166 

Nickel alloy, high-temperature (International Nickel Co.)*, Sept., 180 

Noise, reducing, in machines, Dec., 122 . 

— = grooves, stress concentration at (Data Sheet), Feb., 169, 
ar., 


Oo 


Oscillograph, laboratory (Precision Apparatus Co.)*, July, 176 
OsciJlating unit, moves doctor blade*, Apr., 152 


P 


Packings 
anticorrosive (Garlock Packing Co.)*, Mar., 173 
neoprene-fabric (Periflex Inc.)*, Sept., 174 
rings, composition (Johns-Manville)*, Oct., 148 
Panel material, model (Masonite Corp.)*, Oct., 158 
Pantograph, engraves cylinders*, Sept., 132 : 
Paper 
machinery drives, Apr., 148 
photographic, intermediate (Eastman Kodak Co.)*, Oct., 158 
reproduction, translucent (Eastman Kodak Co.)*, ‘Aug., 186 
tracing (K L H Corp.)*, Feb., 184 
Patents 
employee-employer rights in, Sept., 121 
preparation and handling, Feb., 125 
secrecy versus patent, Dec., 119 
Personnel, engineering 
evaluating, June, 141 
tests aid selection, Nov., 111 
what industry expects, Sept., 217 
Photocopy machine (American Photocopy Equipment Co.)*, Mar., 182 
Photocopying camera (Haloid Co.)*, May, 182 
Piston, controls slitter knives*, Apr., 148 
Plastics 
alkyd (Libbey-Owens-Ford Glass Co.)*, July, 173 
cellular, Oct., 343 : 
foamed phenolic resin (Rezolin Inc.)*, Oct., 149 
glass-reinforced, molding, Dec., 154 
high-temperature, Oct., 331 
imbedment of electrical assemblies, Oct., 127 
impact-strength, Oct., 337 
laminated-molded, July, 121 
laminated-phenolic, bearing surface*, June, 118 
molded laminates, Oct., 341 
molded nylon gears, Oct., 145 
molded nylon pawl*, Jan., 143 
resin-fabric laminate (Formica Co.)*, Jan., 164 
Plates ; ; 
circular, calculating deflections, July, 145 
Stress and deflection (Data Sheet), Sept., 163 
Plating ' . 
chromium, reverse-current*, Aug., 107 
diaphragm*, Jan., 100 
— electric, spring type (Laminated Metal Products Corp.)*, Aug., 


Pneumatics (see also specific equipment) 
air-supply systems, May, 141 
power for machine drives and controls, Apr., 175 
power system, July, 149 

patandards for industrial equipment (Data Sheet), Apr., 199 

orp impact machine*, June, 116 

loner, pneumatic (Conoflow » 

Potentiometers sa hpeiapangbene 
low-torque (Electro Mec Laboratory)*, Sept., 184 
rotary-switch (G. M. Giannini Co.)*, June, 190 

Powder-metals 
ferrous and friction materials, Oct., 324 
Bears, Aug., 117, Oct., 146 
Parts, Oct., 133 
parts, designing, Mar., 167 

Power supplies 
d-c (Eleetronic Measurements Co.)*, Dec., 184 
~ (Opad-Green Co.)*, Feb., 182 

— (Haskel Engineering & Supply Co.)*, Sept., 172 
hydraulic, draws cartridge cases*, Sept., 131 
Printing, cylinder*, Jan., 126 
Printing, eccentric bed gearing*, Jan., 124 
Printing, flat bed*, Jan., 126 
Printing, offset*, Jan., 130 
Printing, platen*, Jan., 127 
Printing, proof*, Jan., 128 
Printing, redesign of, Mar., 106 

PA h, moves strip continuously*, Nov., 120 
ressure 
— differential (Baldwin-Lima-Hamilton Corp.)*, Apr., 226 
Top, in heat exchangers, Aug., 124 
extreme, materials properties, July, 210 
measuring instrument* Jan., 100 

Printer, contact ' 
continuous*, June, 136 
tor large drawi 

Oller ngs (Remington Rand Inc.)*, Nov., 171 
oo control engineering, cost and design data, Mar., 132 

St control, organizing for, Feb., 108 


* Denotes short articles of less than one page. 
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cost, designing for lower, Mar., 139, Aug., 133, Dec., 110 
machinery, see specific type 
processes, heat treating, Oct., 98 
processes, see also specific process 
Projectors 
tlm, magnetic recording*, Oct., 123 
opaque-object*, Dec., 133 
Propellers, designed for extrusion, Nov., 139 
Proportionalizer, mechanical (Hagan Corp.)*, Feb., 176 
Pulley, variable-speed (Gerbing Mfg. Co.)*, July, 166 
Pumps 
casings, centrifugal, layout, Aug., 129 
centrifugal, circulating (Taco Heaters Inc.)*, May, 174 
centrifugal, close-coupled (Economy Pumps Inc.)*, Dec., 175 
centrifugal, with motor (Taco Heaters Inc.)*, Mar., 178 
diaphragm, variable-stroke*, Sept., 120 
efficiency, venturi booster improves*, Mar., 156 
fluid, with counterbalanced vanes*, Feb., 190 
fuel, scavenge (Lear Inc.)*, Sept., 182 
high-head (Economy Pumps Inc.)*, July, 163 -- 
hydraulic, on homogenizer*, Oct., 124 
hydraulic power (Oilgear Co.)*, Aug., 178 
hydraulic, produces drag on crown roll*, Apr., 150 
hydraulic, reversible-gear (Eco Engineering Co.)*, May, 168 
hydraulic, rotary-gear (John S. Barnes Corp.)*, June, 183 
hydraulic, triplex (Kobe Inc.)*, Dec., 184 
hydraulic, variable-discharge*, Jan., 174 
metering, stainless-steel (Mechanical Products Corp.)*, Sept., 174 
piston-diaphragm*, Mar., 112 
rotary-gear (Warren Steam Pump Co.)*, May, 172 
screw, external gear (Sier-Bath Gear & Pump Co.)*, May 170 
vacuum (F. J. Stokes Machine Co.)*, Sept., 172 
vacuum, belt-driven (Kinney Mfg. Co.)*, June, 190 
vane, designing, Apr., 157 
Punched cards 
indexing engineering data with, Sept., 110 
mechanism design with, Sept., 148 
Pushbuttons, aircraft (Square D Co.)*, Oct., 154 


Rack and gear mechanisms, in adding machines, June, 110 
Radioactive materials, evaluate tire wear*, Nov., 102 
Railroad switchcar, gasoline-powered, Mar., 142 
Ramps, aircraft loading, design of, July, 100 
Recorders 
electronic (Bristol Co.)*, Feb., 185 
mechanical (Streeter-Amet Co.)*, Mar., 182 
null balance servo (Minneapolis-Honeywell Regulator Co.)*, July, 176 
oscillograph, high-speed (Offner Electronics Inc.)*, Aug., 186 
running-time (Bristol Co.)*, Oct., 152 
strain (Baldwin-Lima-Hamilton Corp.)*, Mar., 183 
stress-strain (Baldwin-Lima-Hamilton Corp.)*, June, 194 
timing, differential*, Apr., 196 
Rectifiers 
selenium, Apr., 163 
selenium (Syntron Co.)*, Nov., 168 
Reducers, speed 
double-reduction (Westinghouse Electric Co.)*, June, 182 
(Falk Corp.)*, Jan., 167 
friction-drive*, Feb., 190 
right-angle (Michigan Tool Co.)*, Feb., 182, Mar., 180 
shaft (American Pulley Co.)*, July, 170 
worm and gear design for, (Data Sheet), Aug., 157 
Resistor, variable, volume control (Clarostat Mfg. Co.)*. June, 190 
Relays 
circuits, three-relay, design, Feb., 121 
delayed reset (A. W. Haydon Co.)*, Nov., 164 
electronic, laboratory (Emil Greiner Co.)*, Dec., 186 
electronic, sensitive (Farmer Eelctric Co.)*, Oct., 150 
midget (Essex Wire Corp.)*, Sept., 176 
miniature d-c (Struthers-Dunn Inc.)*, May, 170 
miniature telephone type (Potter-Brumfield)*, Jan., 158 
packaging-control (Potter & Brumfield)*, Mar., 178 
plate circuit (Potter & Brumfield)*, Apr., 223 
plunger, mercury-contact (Ebert Electronics Co.)*, June, 183 
power (Ward Leonard Electric Co.)*, Apr., 213 
precision-switch (Square D Co.)*, Sept., 184 
small telephone type (C. P. Clare & Co.)*, Oct., 148 
subminiature, hermetically sealed (Allied Control Co.)*, Sept., 170 
time-delay, hermetically sealed (R. W. Cramer Co. Inc.)*, Nov., 162 
time-delay, hydraulic (Heinemann Electric Co.)*, Oct., 152 
time-delay, reset (R. W. Cramer Co.)*, July, 166 
timing, pneumatic (Square D Co.)*, June, 184 
timing, selection and application, Apr., 131 
Relief, tooth, gear, Sept., 143 
Reproduction machine (Charles Bruning Co.)*, Apr., 226 
Research, see Management, specific types of equipment 
Resistor, wire, open-coil (Mullenbach Electrical Mfg. Co.)*, July. 168 
Rheostats, power, ribbon-wire (P. R. Mallory & Co.)*, Sept., 170 
Rings 
brazing (Lucas-Milhaupt Engineering Co.)*, July, 163 
piston (Double Seal Ring Co.)*, Jan., 158 
slip, miniature (Electro Tec Corp.)*, Dec., 1°2 
Riveter, with four-second cycle time*, May, 135 
Rocket engine (JATO), design of, Jan., 102 
Rods, push-vull, and torque tubes. Apr., 143 
Roll, self-adjusting, for moving material*, Apr., 152 
Rotors 
balanced, measuring moment of inertia. Nov., 127 
gas-turbine, vibration failures, Dec., 157 
helicopter, drives for, Apr.. 185 
turbine blade fastenings, Feb., 148 


Rubber 


fabric laminate, foam latex (Andrews-Alderfer Processing Co.)*, July, 


75 
silicone, Oct.. 347 
synthetic, Oct., 345 
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synthetic, parts (Stalwart Rubber Co.)*, Jan., 158 
Thiokol, Oct., 346 


Sanders 
adjustable-spindle*, Dec., 132 
pneumatic, counteroalanced*, Sept., 125 
Saw, band", Dec., 132 
Scanner, photo, controls stencil cutter*, Mar., 128 
Screwdriver, with overload release*, July, 12/ 
Seals 
bearing, with outboard flange*, Mar., 188 
O-ring, silicone-rubber (}rederick S. Bacon Laboratories)*, July, 168 
O-ring, synthetic (Parker Appliance Co.)*, Sept., 150 
packing, cylinder rod (Hydraulic Accessories Co.)*, May, 180 
shaft, tor abrasive-tuuid mixtures, June, 128 
shaft, mechanical (Crane Packing Co.)*, June, 188 
shaft, mechanical (Sealol Corp.)*, Feb., 153 
Servo system, hydraulic, proportionalizing dither, Aug., 125 
Shafts 
drive, floating*, June, 212 
flexible, assembly (Kupfrian Mfg. Co.)*, May, 168 
flexible, for power transmission, May, 126 
redesigned to use welding, May, 147 
Shaver, gear, large*, Sept., 131 
Shock 
evaluating tests, Dec., 150 
resistance, designing for, Jan., 131 
Shot peening gears, tor fatigue resistance, June, 178 
Sleeve, accordion (A & A Mfg. Co.)*, Aug., 183 
Slitter, waxed-paper*, Apr., 147 
Sockets, tube, miniature (U. 8S. Gasket Co.)*, July, 164 
Solenoids 
cushioned-impact (National Acme Co.)*, Dec., 173 
guided armature (Practical Electric Co.)*, June, 188 
Specifications, for standard parts, May, 106 
Spindles, swaging tapered bobbin’, Jan., 144 
Splines 
on propellor lock, Jan., 115 
taper involute, design of, Jan., 117 
Spool, winding, wire, collapsible*, Nov., 186 
Springs 
Belleville, load and deflection of, Nov., 154 
computer, slide-rule (American Hydromath Co.)*, Nov., 172 
helical, working stresses, Nov., 135 
helix pitch corrected by mill, July, 123 
prestressed, Jan., 141 
wave, designing, July, 109 
Spun parts, eliminate multiple staging dies*, Apr., 198 
Stampings 
lamination, for motor, June, 139 
switch mechanisms, Feb., 137 
tractor parts, July, 136 
Stapler, ring, magazine-fed*, Nov., 122 
Starters, air-motor (Ingersoll-Rand Co.)*, Sept., 170 
Starters, motor 
a-c (Clark Controller Co.)*, July, 166 
explosionproof (Arrow-Hart & Hegeman Electric Co.)*, Sept., 178 
in-between-size (Furnas Electric Co.)*, Oct., 150 
magnetic, nonreversing (Euclid Electric & Mfg. Co.)*, Sept., 172 
manual, fractional hp (Square D Co.)*, July, 172 
overcenter toggle (Westinghouse Electric Co.)*, Mar., 176 
part-winding (Allen-Bradley Co.)*, Sept., 182 
Statistical analysis 
in engineering tests*, Aug., 208 
checks machine performance, Nov., 115 
Steel 
alloy, hot workability*, July, 119 
drill-rod, hardened (Ace Drill Corp.)*, Dec., 180 
castings, welded design, Oct., 137 
electrical, Oct., 309 
electrical (Armco Steel Corp.)*, July, 175 
for low-temperature service, Oct., 117 
gear, selection of, Mar., 157 
heat and corrosion-resistant, Oct., 301 
heat-treating, Oct., 98 
new and alternate, Oct., 298 
selection of, May, 154 
silver-coated (American Silver Co.)*, Sept., 185 
Steering mechanism, hydraulic for cars*, Apr., 191 
Standards 
length, atomic*, June, 116 
materials, specifying organizations, Oct., 354 
parts, specifying, May, 106 
pivoted shoe thrust bearings, May, 150 
surface finish, May, 137 
Stress 
automotive parts, June, 233 
concentration, design factors in (Data Sheet), Feb., 169, Mar., 161, 
May, 159, June, 173, July, 155 
concentration, flat bars, multiple notches (Data Sheet), Dec., 165 
and deflection, in plates (Data Sheet), Sept., 163 
strain properties of metals, Mar., 143 
surface compressive, in gear teeth (Data Sheet), Dec., 163 
Strip 
brass, with contact inserts (D. E. Makepeace Co.)*, Dec., 182 
enamel-coated (Coated Coil Corp.)*, Dec., 174 
Styling, to improve appearance, Mar., 152 
Surface finish standards, May, 137 
Swaging, tapered bobbin spindles*, Jan., 144 
Switches 
air-flow, vane (Henry G. Dietz Co.)*, Sept., 169 
foot-operated (Simonds Machine Co.)*, Apr., 222 


* Denotes short articles of less than one page. 
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ganged precision (W. L., Maxson Corp.)*, Aug., 182 

heavy duty (Russell & Stoll Co. Inc.)*, Feb., 183 
key-operated (Square D Co.)*, Dec., 174 

limit, durect-action (General Control Co.)*, Oct., 154 

limit (Exhibit Supply Co.)*, Jan., 164 

maintained-position (General Control Co.)*, Dec., 173 
master, six-point (General Electric Co.)*, Dec., 180 
mechanism, stamped, Feb., 137 

precision, magnetic blowout (Micro Switch Div.)*, Nov., 162 
precision, snap-action (Micro Switch Div.)*, Oct., 151 
pressure-actuated (Acro Mfg. Co.)*, Sept., 184 
pressure-actuated (F. W. Dwyer Mfg. Co.)*, July, 172 
pressure, miniature (Cook Electric Co.)*, June, 186 
selector, rotary wafer (Leeds & Northrop)*, Mar., 173 
snap-action, coil-spring (Cherry-Channer Corp.)*, Nov., 166 
snap-action, d-c (Mu-Switch Div.)*, Oct., 147 

time-delay (Pneu-trol Devices Inc.)*, Mar., 178 

treadle, foot (Simonds Machine Co.)*, Aug., 174 


Tables, drafting 
all-wood (Kingsley Mfg. Co.)*, Nov., 172 
steel (Emrick Inc.)*, Dec., 186 
steel (Stacor Equipment Corp.)*, Aug., 185 
Table, shockproof, designing a, Nov., 134 
Tachograph, portable (O. Zernickow Co.)*, Aug., 186 
Tachometers 
electric (Reeves Pulley Co.)*, July, 163 
hand (Equipoise Controls Inc.)*, Feb., 184 
hand, pendulum (James G. Biddle Co.)*, Oct., 158 
stroboscopic (Electronic Measurments Co.)*, Mar., 182 
three-range (Metron Instrument Co.)*, June, 184 
Tap-drill size, nomograms for selection (Data Sheet), Nov., 149 
Tape, electrical, plastic (B. F, Goodrich Co.)*, Sept., 180 
Tappet, hydraulic, self-contained*, July, 194 
Telephone, stamped circuit for*, May, 132 
Television, for remote observation*, June, 117 
Temperature 
rise, in electronic equipment, Feb., 174 
sensing device, testing*, Aug., 112 
Tensiometer, portable, coil-spring*, Aug., 195 
Tension, wire, device*, May, 198 
Terminals 
insulated solderless (Thomas & Betts Co.)*, Aug., 182 
wire, solderless (Buchanan Electrical Products Corp.)*, May, 151 
Testing, see Management, specific types of equipment 
Testing desk, magnetic-material*, Dec., 133 
Testing machines 
universal*, Oct., 116 
universal, table-model*, Mar. 125 
Textile machinery drives, Apr., 148 
Thermocouples 
gland (Conax Sales Co.)*, July, 164 
measure airstream velocity*, Oct,, 110 
Thermometers, resistance, bonded (Ruge-de Forest Inc.)*, Dec., 186 
Thermostats 
bimetal, snap-action (Stevens Mfg. Co.)*, July, 170 
expanding tube (Smith Control] & Instrument Corp.)*, Aug., 172 
hermetically sealed (Spencer Thermostat Div.)*, June, 192 
hermetically sealed (Stevens Mfg. Co.)*, Dec., 174 
immersion (Spencer Thermostat Div.)*, Aug., 174 
Time marker, oscilloscope (Berkshire Laboratories)*, Sept., 156 
Timers 
delay, electronic (G. C. Wilson & Co.)*, May, 178 : 
electric switch (Automatic Temperature Control Co.)*, Jan., 166 
electronic (Farmer Electric Co.)*, Apr., 216 
pneumatic (Mead Specialties Co.)*, Mar., 176 
recycling (Industrial Timer Corp.)*, July, 174 
short-interval (Photoswitch Inc.)*, Aug., 178 
synchronous motor (General Control Co.)*, May, 180 
Titanium and alloys, Oct., 318 
Titanium carbide, Oct., 324 
Tolerances 
angular displacement, on shafts, Sept., 155 
determining practical, Mar., 121 
in production machines, Aug., 149 
Tool, pattern, for pattern drawing from mockup*, Mar., 111 
Tooling, simplified, for sheet-metal, Sept., 153 
Torque converters 
applied to cranes, June, 119, July, 138, Aug., 113 
Ford-Mercury, Feb., 163 
piston type*, Dec., 203 
Torque measurements, eliminating friction, Dec., 161 
Tractors 
for earth-moving equipment, Jan., 99 
materials-handling, grip coupling, Dec., 130 
parts redesigned for economy, July, 135 
Transformer tap-changing mechanism, July, 133 
Transmissions (see also Drives) 
differential*. Apr., 244 
magnetic (Vickers Inc.)*, Mar., 174 
planetary*, Apr., 246 
planetary gear*, Dec., 206 
reversible, servomotor*, June, 214 
reversing*, Feb., 116 
reversing (Vickers Inc.)*, Feb., 176 
timer, packaged (Telechron Ine.)*, June. 192 
torque converter, Ford-Mercury, Feb., 163 
variable-speed*, Feb., 117 Apr., 
variable-speed, induction-motor (Graham Transmissions Inc ‘ 


214 910 . 
variable-speed, miniature (Metron Instrument Co.)*, APr., ~' Oct 
148 


variable-speed, for production winding, Apr., 153 
variable-speed (Speed Selector Inc.)*, Sept., 170 
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yariable-speed (Worthington Pump & Machinery Co.)*, Jan., 157 
Trucks 
hand, gasoline-powered, Apr., 141 
lift, diesel-powered*, July, 125 
Tubes, torque, and push-pull rods, Apr., 143 
Tubing (see also Hose) 
electrical, coated (Republic Steel Corp.)*, Sept., 174 
plastic, electric (Resistofiex Corp.)*, Nov., 164 
seamless, large (Tube Reducing Corp.)*, June, 183 
stee! (Carpenter Steel Co.)*, Apr., 225 
Tungsten and alloys, Oct., 322 
Tunnel, wind 
hypersonic*, Nov., 148 
supersonic*, Oct., 137 
Turbines 
blade fastenings, Feb., 148 
generators, hydrogen cooled*, Dec., 115 
powers aircraft accessories*, Oct., 125 
for tankers*, May, 112 
Turbosupercharger, eliminates gearing*, Sept., 152 
Typewriters 
automatic justifying*, Jan., 129 
identifies electrical tubing*, Nov., 119 
justifying*, Jan., 124 
rules form lines*, Jan., 123 


Universal joint (Curtis Universal Joint Co. Inc.)*, Jan., 165, Feb., 180 
Unloader, boxcar*, Feb., 134 


Valves 
ball*, May, 115 
check (Crane Co.)*, Jan., 160 
gate, double-disk*, July, 107 
gate, forged-steel (R-P & C Valve Div.)*, Dec., 176 
relief (R-S Products Corp.)*, Jan., 164 
rubber-sleeve, for materials handling*, Mar., 112 
sleeve, combustion-engine*, Oct., 176 
solenoid, three-way (A. F. Hoope Engineering Inc.)*, Nov., 166 
two-way midget (Automatic Switch Co.)*, Jan., 157 
Valves, hydraulic 
check (Greer Hydraulics Inc.)*, Apr., 208 
control (Parker Electric Co.)*, Jan., 160 
control (Ledeen Mfg. Co.)*, Feb., 182 
control, double-lever (American Industries Co.)*, Dec., 173 
control hydraulic dampers, Aug., 109 
hydraulic, cylinder-control (Wisler Eng. & Machine Co.)*, Dec., 178 
diaphragm*, June, 212 
double range (Rivett Lathe and Grinder Inc.)*, Feb., 180 
flow-control (Adel Div., GM Corp.)*, Apr., 216 
four-way (Barksdale Valves)*, Mar., 181 





* Denotes short articles of less than one page. 
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manual flow-control (Adel Div., GM Corp.)*, May, 181 
pilot-operated (Denison Engineering Co.)*, Oct., 150 
pressure-balancing*, June, 214 
pressure control (Parker Appliance Co.)*, May, 176 
hydraulic, pressure-reducing*, Dec., 203 
pressure-reducing (Hydraulic Equipment Co.)*, Jan., 162 
regulating, power-cylinder (Hydraulic Equipment Co.)*, Nov., 159 
regulating (Reynolds Shaffer Co.)*, Apr., 222 
servo control (Hydraulic Control Co.)*, Apr., 213 
shut-off (Airmatic Valve Inc.)*, Apr., 219 
solenoid*, June, 216 
solenoid (Automatic Switch Co.)*, Sept., 178 
surge*, July, 108 
surge-damping (Denison Engineering Co.)*, Aug., 177 
Valves, pneumatic 
check (Bobrick Mfg. Co.)*, Oct., 156 
control (Valvair Corp.)*, Jan., 166 
foot-operated (C. B. Hunt & Son)*, Aug., 172 
interchangeable control (Mechanical Air Controls Sales Co.)*, Nov., 
166 
in power systems, July, 149 
relief, pancake type (Andrews-Alderfer Processing Co.)*, Nov., 160 
Vending machine coin controls, Feb., 141 
Venturi booster, increases pump efficiency*, Mar., 156 
Vibration 
evaluating shock tests, Dec., 150 
failures, gas-turbine buckets, Dec., 157 
Vibrators 
air-cushioned (Cannon Vibrator Co.)*, Dec., 180 
hopper (Syntron Co.)*, Apr., 224 
Voltmeter, recording (Bristol Co.)*, Aug., 186 


Ww 


Washer, wave, designing, July, 109 
Wear-resistance, increasing by hardfacing, Mar., 114 
Welder, manual, portable*, July, 128 


Welding 
cast-weld design, Oct., 137 
gray-iron with nickel-base electrodes, Mar., 129 . 


motor generator shaft redesigned to use, May, 147 
tractor parts redesigned for, July, 135 
Wheels 
hand, selecting, and manual controls, Nov., 123 
solid-rubber tread (Aerol Co. Inc.)*, Mar., 178 
Whiteprinter continuous automatic*, June, 136 
Winches, logging, controls for, Apr., 193 
Winding, production, using variable-speed drives, Apr., 153 
Windows, plate glass (Swift Lubricator Co.)*, June, 193 
Wire 
gasoline-resistant (Genera] Electric Co.)*, Jan., 160 
steel, copper-plated (Kenmore Metals Corp.)*, Dec., 185 
Wrapping machine, redesigned for higher speed, Apr., 123 


Zinc plate treatment (Allied Research Products Inc.)*, Mar., 174 















Here’s the way to 


Check the Most 


Accurate Gears 
That Can Be Made 


With Kodak Conju-Gage Gear Checkers, you get 
a composite check which meets the most exacting 
precision tolerances as recommended in the new 
American Standard. 

This new kind of gaging instrument checks 
the composite effects of runout, base pitch error, 
tooth thickness variation, profile error, and lateral 
runout, as well as taper, crown, and lead error. 
You have a completely dependable precision 
evaluation of both your generating process and 
finished gears—in one fast operation. 

The key is in the Kodak Conju-Gage Worm 
Section. Its uncomplicated form permits grind- 
ing to tolerances almost impossible to achieve in 
circular master gears. Your own toolroom pro- 
cedures can keep check on its accuracy. And 
unlike circular masters it can be reground to 
original specifications and precision, if necessary. 

A single Kodak Conju-Gage Worm Section 
can be used to check spur or helical gears of any 
helix angle or any diameter, provided they have 
the same normal pitch and pressure angle. Re- 
sults are permanently recorded to ship with 


1% and 4% inches, respectively. 





Kodak Conju-Gage Gear Checker, Modei 8U, tests gears up to 
8% inches in pitch diameter. Smaller models check gears up to 





_ 





gears or to hold for future reference. 

If you’re finding it difficult to meet specified 
tolerances it will pay you to investigate the Kodak 
Conju-Gage Gear Checker. For your copy of the 
informative booklet, “Kodak Conju-Gage Gear 
Testing Principle,” write to Eastman Kodak 
Company, Industria! Optical Sales Division, 
Rochester 4, New York. 


The new American Standard, “Inspection of Fine Pitch Gears,” 
recommends the composite gear-check principle. Class 3 tolerance 
for precision fine pitch gears calls for a tooth-to-tooth composite 
error no greater than .0002”", a tolerance easily checked with 
Kodak Conju-Gage Gear Checkers. A copy of this helpful booklet 
will gladly be sent on request. 


INSTRUMENTATION 


...@ new way fo check gear precision in action 


To inspect all kinds of complex parts on a bright screen, Kodak also makes 
two highly versatile contour projectors. 
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STANDARD 
OF THE INDUSTRY 

FOR OVER 

30 YEARS 


ROSS OPERATING VALVE COMPANY 


128 E. GOLDEN GATE AVE., DETROIT 3, MICHIGAN 
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seerany measure of superiority .. . performance, de- 
Mr eadebility, engineering, design, availability . . . and 
you'll find C/R “‘Perfect”’ Oil Seais the pick of the lot. 
For better than thirty years, C/R engineers have 
pioneered to find the perfect answer to oil and grease 
retention. Today, in addition to many specially de- 
signed seals to meet new and different problems, C/R 
offers you 16 standard types and 1800 sizes. 

When you specify C/R Oil Seals you know you are 
getting the world’s finest sealing device. 


PROOF ? The records show: C/R Oil Seals are 


standard equipment on more makes of motor vehicles, 
farm implements, road machinery and industrial ma- 
chines than any similar device! 

Chicago Rawhide engineering service is always available for 
the solution of your particular sealing problems. 


ENGINEERS: We will be pleased to send 


you engineering data on “Perfect” Oil CHICAGO RAWHIDE MANUFACTURING CO. 


Seals on receipt of your written request. 1304 Elston Avenve OIL SEAL DIVISION Chicago 22, Illinois 








SIRVENE 


Mechanical Leather Products The Scientific Compounded Elastomer 
Boots, diaphragms, packings and Custom-engineered and custom- 
other products give dependable service built for critical service in aircraft, 
under difficult operating conditions. automotive and other mechanisms. 





GLEASON 
CURVIC® COU 


PLINGS 


Ground Curvic® and Zerol face 
couplings are produced automatically on the 
Gleason No. 19 Curvic® Coupling Grinder 
with a uniformity which makes each part 
interchangeable. Use of self-centering built 
up sections, perfectly aligned through fixed 
coupling teeth, simplifies manufacture and 
materially facilitates reassembly of large 


units to their original standard of precision. 


GLEASON WORKS 


1000 UNIVERSITY AVENUE - ROCHESTER 3, NEW YORK 
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Direct engine-driven Power Take-off and Hy- 


draulic “Powr-Trol” pump for operation of 
attachments to the John Deere Model R Diesel 
Tractor are engaged or disengaged at will by 


an independent clutch. 





where it is needed season after season without change 


—and that is what tractor owners really appreciate. 


In the John Deere Model R Diesel, New Departures 
on the independent clutch, pewer take-off and hy- 
draulic pump shafts assure back saving power at the 
flick of a hand for raising, lowering, angling or driv- 


ing of attachments. 


New Departure, Division of General Motors Corp., 


Bristol, Connecticut. 


Nothing Rotts Like a Balt 


_ NEW DEPARTURE BALL BEARINGS _ 
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SHAFTS on smooth running New Departure 


ball bearings get maximum power right thru to 
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WORLDS BIGGEST 
PIPE BENDING 
we | 


POWERED BY OGEAR, (77 
PERFORMS THE (lUPOSS/ELE 


Prior to the advent of the machine pictured above it was 
just not possible to bend a pipe over 30 inches in diam- 
eter without its buckling and distortion beyond the point 
of usefulness. 

Yet the big ‘‘cat’’ crackers that have come up during 
and since the war made imperative the use of pipe three, 
four and five feet in diameter...and of course bends 
in such pipe. Bends bigger than the 30-inch diameter 
had to be fabricated of angular welded sections. 

So slow and costly was this process, so troublesome 
the results in the field that The M. W. Kellogg Company 
engineers set themselves the task of solving the problem 
of bending big diameter pipe; and they called in Oilgear 
to help. The result of long endeavor was the world’s 
biggest pipe bending machine turning out the world’s 
biggest “bends”. This machine is so successful that it 
has produced perfectly contoured bends for the largest 
Catalyst carrier lines ever fabricated.. Since its first day, 
it has saved time, money, labor . . . in the set-up, in the 
bending operations, in the greatly improved perform- 
ance of such pipe in the field. 

Here is just one of hundreds of machine and process 
Problems “impossible” of solution to begin with, but 


es eR 






Oilgear DP-1225 Pump and two 7i x 156” stroke Cylinders 


used on ‘‘world’s largest’’ pipe bending machine 
designed and built by The M. W. Kellogg Co. 
engineers. Pump stroke, hence speed of bend- 
ing operation, regulated to an infinite degree. 


solved either directly or indirectly through the applica- 
tion of Oilgear engineering and Oilgear equipment. 
Why don’t you find out what Oilgear can do for you? 
Many different functions are available. Savings in time 
and money and labor plus improvements in quality are 
the result. The Oilgear Company, 1568 West Pierce 
Street, Milwaukee 4, Wisconsin. 


Oilgear — 





dig, BERS 
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TO MAKE A BETTER PRODUCT, USE PITTSFIELD SCREENS, STRAINERS, FILTERS 


FROM WIRE CLOTH AND PERFORATED METAL 


There is a very sound reason for dealing with a com- holding tolerances required by the most precise stand- 

pany that SPECIALIZES in the FABRICATION of ards of manufacture. Whether your part i 
perforated metal and wire cloth products. ae eee ‘ 2 Ts ou can turn 

Fabrication of wire cloth is very specialized 

requiring special equipment and special 

that reason even the simplest stre 

made by oa specialist. 


By specializing ri ey 2 has. been 
ble highly fabrication facilities. — 
highly skilled pissed technicions and wor 
resulting in great production improvements 


economies 





Quotations will be quickly processed on any quenti- 


Behind every Pittsfield filter, screen, strainer is a 
ties at no charge nor obligation. 


wealth of know-how. Pittsfield craftsmen are accus- 
tomed to working with a wide range of materials and 


SERVICES METALS 
Shearing Welding Brass Phosphor Bronze 
Brazing Plating Copper Electro Galvanized 


Crimping Die Shop Steel Tinned Steel 
Stamping Design Monel Stainless Steel 
Soldering Inconel Hot Dipped Galvanized 


PLEASE WRITE FOR FREE LITERATURE 


eee Se ee ke re eee. ee 


NAME . i 


ADDRESS ——___—____—_____—_—_——- 4 PRODUCTS, Inc. 


since iia antennae siivadincninamiimaia 
aan a Wee _— ANN ARBOR, MICHIGAN 


| 
i 
i 
| 
SEND FREE LITERATURE 


1 
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Requirements Are TOUGH! 


HARD-HANDED maintenance, construction and building 

workers invariably favor the OB-4 Standard Duty Drill by Signal 

Electric of Menominee. Its maker tells you . . “an abundance of 

power is built into this compact unit”. . and, “ it assures depend- 

able service”! The secret of SIGNAL’s success is their insistence oe 

upon only the finest components. For instance, their Fractional é fold 

Horsepower Gearing is by G.S. Their specifications demand Wee now O-page MMer 

special alloy, heat treated steels and extreme mechanical pre- illustrating and describing 

Cision. Quality must be uniform .. rejects are intolerable! Here G.S. facilities, Small Gear- 

again, G.S. better Gearing pays off in the kind of service and satis- ing and applications, to- 

faction that means so much to our customer’s sales and profits. . : 
gether with handy charts. 


Whether your production is civilian or defense, you too can wil ; F 
benefit by using our superior skills and facilities. Decide now to wigrainnnriner 
delegate the responsibility for Small Gearing to the well trained 
G.S. staff. Will you call on us for service SOON ? 


BAIR Specialties, Inc. 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 
-2635 WEST MEDILL AVENUE + CHICAGO 47, ILLINOIS 





pany stationery, please ? 





WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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50 to 1000 Feet of Track Maintained Per Hour | 


Powerful TDA BRAKES 


PROVIDE SAFE, EFFECTIVE CONTROL! 








ies vateny 







Railway track maintenance has to be quick, safe and positive. And the Pullman- 
Standard power track maintenance machines can crib, clean ballast, and tamp almost 
as many ties in an hour as a multiple-power-tool hand tamping gang can do in a 
day! These fast working machines need dependable brakes to stop and hold them 
in exact but continually changing work positions. And they have them! They’re 
equipped with sturdy, TDA “P” Series Power Brakes. The simple design of these 
efficient brakes provides positive action—easy, low-cost maintenance. 


WHATEVER YOUR BRAKING PROBLEM— ma 
TAKE IT TO TDA BRAKE DIVISION! ha 
























Modern industry is constantly working to produce machines that Here Are A Few Of The Many Products 
operate faster, safer and with greater efficiency. In many of these Which Can Be Equipped With TDA Brakes a 
machines controlled rotation plays an important role. That’s why Centrifuges © Compressors @ Conveyors © Cranes 9 Ali 
TDA Brake Division is putting its 40 years’ experience to good use Cream separators ¢ Diesel hook-ups ¢ Dry cleaning I 

in developing better, more efficient brakes to meet any type of indus- machinery @ Extractors © Hoists ¢ Industrial electric n 


trucks @ Lathes (automatic) ¢ Looms (textile) « Lumber anc 


trial application. A staff of skilled brake engineers and TDA’s mod- ~ -dbw Stlpiy se Se © Materials handlite 

ern production facilities stand ready to help you solve your specific porartaes oa ong fae bar scam © Paint fp Hot 
braking problem. If one of a complete line of dependable TDA Brakes mixers @ Press brakes ¢ Printing presses * Rolling 9 yy, 
doesn’t do the job, TDA Brake Division will design a brake to fit mills @ Shears © Warpers (textile) ¢ Welding post , 
your needs. Simply mail the coupon below for complete information. tioners ¢ Winches ¢ Automotive ¢ Farm equipmen! @ Sul 


Earth moving equipment ¢ Construction equipment tol: 
Public transportation 
































We 
Nic 
<_< |.  <Speeencpoetiesesoeitad <bean | a sus 
| TDA BRAKE DIVISION—DEPT. B-9 | F the 
7 ASHTABULA, OHIO < 
Please mail brake information on these applications: | 
i : as € 
| 
| NAME eT 2 eae eC | : ‘ 
i | TDA BRAKE DIVISION 
| COMPANY ities a | THE TIMKEN-DETROIT AXLE COMPANY 
| | ASHTABULA, OHIO. 
SE 
I | 
| ary STATE | 
A I ITI EAT Pes J TRADE MARK (J REGISTERED 
‘ M 
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How many | 
men on 


a surgeon's 


QO, the team we have in mind, more than you can count. And none 
of them is a doctor! 


We're talking about the team that produced this surgical knife blade handle, 
made by the Christy Surgical Company of Cincinnati, and used by surgeons 
throughout the world. Both the surgeons who use it, and Christy who makes it 
have very definite ideas about the properties of the metal from which it’s made. 


Surgeons demand that it be strong, lest it bend or break. The manufacturer 
demands that it be easy to fabricate, machine readily, be easy to finish 
and polish and that its precision blade-slot wear well. 


In the past these handles have been made from brass castings, wrought brass 
and stainless steel. None of these met every requirement. Now they're 
hot-forged from ANaconDA Nickel Silver. 


We stress the fact that ANACONDA Nickel Silver was chosen because its 
superior forging qualities permit fabrication with progressive dies to the close 
tolerances demanded. 


We s] ould like you to know that, on any product you may make of ANACONDA 
Nickel Silver, Copper or other Copper Alloys, we are as concerned with 
suggesting the best manufacturing procedure as well as helping you develop 
the best product: 51105 


ANACON pA. the name to remember in 
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For technical assistance of any 
kind, or for a copy of Publication 
B-28 which provides detailed in- 
formation on ANACONDA Metals 
and Metal Products, just write to 
The American Brass Company, 
Waterbury 20, Connecticut. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario. 


NICKEL SILVER 


sheets ¢ wire e rods e tubes 


and special shapes 













RIVNUT set in wood provides 6 
clean threads for TV fastening job] 


Using wood screws to fasten the back of television 
sets is unsatisfactory because frequent removal of the 
screw quickly wears away the wood. This problem 
was solved for one leading manufacturer by splined 
Rivnuts. Imbedded and upset in the wood frame, 
Rivnuts provide at least six clean metal threads for 
screw attachment. Bulge formed by upsetting holds 
Rivnut fast. Splines take care of torque. 


N 
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The splined Rivnut is only one of many types of 
Rivnuts that solve tough fastening problems in wood, 
metal, plastics, many other materials. Consult a 
Rivnut engineer for help with your fastening problem. 
The B. F. Goodrich Co., Dept. Mp121, Akron, Ohio. 


Splined 
RIVNUT 





TORQUE? MATERIAL? 


What’s your 
toughest 
fastening 


Mts \\| ttt, 


problem ? 


Special Rivnuts with splined 
shafts or key (above) supply 
needed torque resistance. 


Firm grip of upset Rivnut on 
material, plus special closed 
end, gives tight seal. 


Even in thin materials, Rivauts 
provide at least 6 threads for 
attachment. 





ATTACHMENT? 





ij 
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Fasten with Rivnuts—fasten to 
Rivnuts. Makes possible multi- 
ple fastening. 





FINISH? 





Rivnuts can be installed after 
paint or porcelain finish is 
applied. 


*Figures given for aluminum. Loads for brass and steel Rivnuts about double. 


* 


| 


B.E Goodrich 


VIN 


The only one-piece 
blind rivet with threads 





TS 


LOAD? 


Typical Rivnut thread strength: 
6-32—964 Ibs.; 8-32—1096 lbs.; 
10-32—1326 Ibs.* 


OU 111 14000010 OPAEP TOON RIAEPEOERP MECN ATOO TDAH HATO OED AEPOH POT OOOOOOOVEDGDODUG'ASOANAOMLAObL/LUu44OALJOULEONAS DAG 


SEND NOW 
FOR FREE RIVNUT 
DEMONSTRATOR 


Shows with motion how Rivnuts 

work, Explains construction, 

gives proved applications. 

Write to The B. F. Goodrich 

Company, Department MD121, 
Akron, Ohio. 





RIVNUTS 
lick 
them all! 
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“Caterpillar” Diesel Tractors develop 





more workpower 
L from horsepower 


. «+ through Torrington Bearings 


In the constant mesh transmissions of “Caterpillar” Dé, D7 and D8 
Tractors, Torrington Spherical Roller Bearings are used to provide 
larger load capacity and smoother flow of power from the engine 
to the tracks. 

On the upper transmission shafts of the D6, D7 and D8, and on 
the pinion shaft of the D8, these self-aligning bearings automatically 
compensate for possible shaft deflections—binding stresses cannot 
develop. 

Torrington Spherical Roller Bearings are helping all kinds of 
heavy-duty equipment do a better job, with a minimum of “time-out” 
for maintenance. Why not let our engineers show you how these high- 











me capacity bearings can improve the efficiency of your machinery? 
THE TORRINGTON COMPANY 
South Bend 21, Ind. . Torrington, Conn. 
District Offices and Distributors in Principal Cities of United States and Canada 
TORRINGTON (0,/-;_ BEARINGS 
Fd 
SPHERICAL ROLLER 
, TAPERED ROLLER 


STRAIGHT ROLLER 
NEEDLE 

BALL 

NEEDLE ROLLERS 
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GRAPHITAR. 


(CARBON-GRAPHITE) 


makes possible radical 


Oberdorfer rotary gear pump 


The housing for this versatile little rotary gear pump, made by the 
Chemical Pump Division of Oberdorfer Foundries, Inc., in Syracuse, N. Y., is 
machined from a solid block of pure Graphitar. Graphitar is probably the only 
material that could be used successfully in this particular application, because 
the pump must withstand the destructive action of a wide range of highly corrosive 
liquids and still operate efficiently without lubrication at speeds up to 1725 rpm. 
Graphitar is chemically inert—it will not corrode even when exposed to concentrated acids. 


Graphitar is also self-lubricating and highly resistant to wear. 


GRAPHITAR is a highly successful carbon-graphite engineering material for a wide variety of seals, bearings, 
cylinder liners, pistons and countless other parts. It can be formed into relatively complicated shapes and 
ground to tolerances as close as .0005”. Graphitar is extremely lightweight, yet mechanically strong 

and highly resistant to wear. It is practically unaffected by high temperatures and high speeds. 

Graphitar can improve the performance of your products and save critical metals such as steel 


and aluminum for defense production. For complete information, write today to... 


THE UNITED STATES ( 
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PATENTS 
APPLIED FOR 





a a: 


IGRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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Uneepac... 





Here aT Last is an automatic ring packing that’s 
designed to eliminate one of the most common 
causes of packing failures! 


A glance at the cross section above will show 
you why. Note the projecting portions of the 
center section of each Uneepac ring. These pro- 
jecting “legs” provide an effective safeguard 
against damage by excessive gland pressure. 
Header and follower rings are therefore seldom 
required. 

Another important advantage is also provided 
by this unique design. Each Uneepac ring centers 


the new Johns-Manville 





automatic ring packing 


itself on the preceding ring so that the entire 
set is aligned vertically and nested perfectly. 
This feature practically insures trouble-free 
installation. 


If you are looking for an automatic ring pack- 
ing that seals effectively in a minimum of space 
... Operates with a minimum of friction . . . and 
is instantly responsive to fluid pressure changes 
... you will want all the facts about Uneepac. 
Bulletin PK-58A is free for the asking. Just 
address Johns-Manville, Box 290, New York 16, 
New York. 





Johns-Manville PACKINGS & GASKETS 








JM, 


ProoucrTs 
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421 OLIVER BUILDING ” 





For Any Application Where You Want a 






— —— 





STRAIGHT LINE #O/OW under P OWER 





Te aieatiaiiallll 
The Hydractor is designed and engineered to produce a 
completely self-contained, heavy-duty Hydraulic Linear 
Actuator. It can be mounted and operated in any position 


since all parts are assembled to form a packaged unit with 
a sealed Hydraulic system ready for installation. 





_ Being self-contained, it eliminates the assembling of 
separate components, pumps, valves, fluid reservoirs and 
piping, to produce a composite system. 


It is as easy to install as an electric motor. Just bolt in 
place and make the necessary electrical connections. 


The simplicity of the Hydractor results in a minimum 
amount of engineering by users for a given application. 
Force, speed and space requirements are the only factors 
that need to be determined. 


Sales Territories Are Open for Acceptable Representatives 


BENJAMIN LASSMAN & SON 


ENGINEERS & MANUFACTURERS SINCE 1921 
PITTSBURGH 22, PA 








a. 


















Patent 
Applied foi! 





Write for Bulletin 551 
Ic points out the specific features 
of the HYDRACTOR. Ic enables 
you to selec§ the model-for your 


application 


I! 





Murderous shock duty is imposed on the 
motor on this log barker. Conventional cast 
motors broke shafts, feet, brackets. The steel 
frame Life-Line stands up . . . has reduced 
outages to zero... saved costly replacement. 


FOR THE BEST DESIGN 
- s 


GSE 


— 


_ . 


* 


Other makes of starters, pre- 
viously tried, couldn’t “stand 
the gaff” on this cinder block- 
making machine. Here, where 
vibration is severe, standard 
Life-Linestarters performed 
without fail. Operation requires 
opening and closing of starter 
over 240 times every hour. 
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These two 


can take slam-bang abuse 


How many times does your design call 
for something extra in a control...or a 
motor? Extra ability to withstand vibration, 
shock, physical impact, for example. Here’s 
a pair—matched in ability to meet these 
conditions. 

Take the Life-Linestarter.® Vibration or 
accidental impact does not cause false opera- 
tion with resultant contact pitting. That’s be- 
cause it employs an inverted, clapper-type de- 
sign in which a movable element is pulled 
against a stationary magnet. Contact opening 
does not depend on gravity. Positive kickout 
spring speeds operation. 

Now, the Life-Line motor. The severe stresses 





Sared 7 


of heavy loads which must be transmitted 
through the motor frame and feet are easily 
withstood by the Life-Line steel frame. There’s 
no distortion of laminations. What’s more, 
steel adds strength without adding bulkiness. 
In fact, Life-Lines are as much as 14 smaller 
for the same frame size. You save space, 
weight; you gain strength. 

Remember it costs no more to get Life-Line 
performance. Specify this pair on your future 
designs. More information? Simply call your 
Westinghouse representative. He’ll give you 
complete facts... help you with any probiems. 
Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. J-21626 
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Fish Story: What could be easier than scaling a fish—if you 
use this model FSB Fish Scaling Machine made by The Balmar 
Corp., N. A. Strand Div., Chicago? The flexible shaft driving 
the cutter is protected in / 16 |.D. American Type Sl Flexible 
Steel Hose jacketed with an outer braid. 


Use American Flexible Metal Hose or Seamless 
Tubing—the completely flexible metal connectors— 
where piping connectors move or vibrate; where 
ports are misaligned or for piping in cramped 
spaces where there’s little room to work. 


American Flexible Metal Hose and Tubing are 
available for carrying almost any liquid, gas 

or semisolid under severe conditions of corrosion, 
temperature, pressure and mechanical stress. 

You'll find full details in Bulletins SS-50 and 
CC-300. We would like to send you copies. 

The American Brass Company, American Metal 
Hose Branch, Waterbury 20, Connecticut. In 
Canada: The Canadian Fairbanks-Morse Co., Ltd. 


61242 


Distributors in all key cities. 


wherever connectors must move... 


FLEXIBLE METAL HOSE AND TUBING 





If your product calls for action from 





Sandwich Maker: Sheets of plywood are bonded under heat and 
pressure. Heat for this Mesco hot-plate press of the Harbor 
Plywood Corp., Aberdeen, Wash., is provided by steam 

carried to the 21 platens in Y2‘’ 1.D. American Seamiess Flexible 
Bronze Tubing with single bronze braid. 





Dry Fact on a Cold Subject: Before installation, every Norge 
household refrigeration unit is dehydrated by high vacuum '! 
a drying oven. American Vs"’ |.D. Seamless Flexible 8r 
Tubing connects each unit to the vacuum manifold. Spec: 
call for leakproof, corrosion-resistant tubing able to o: 
under 31’’ vacuum at an oven temperature of 280°F 

for 4 to 6 hours. 


ze 
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“Smoothest running V-Belts we’ve ever had,” users 
say. “...and they smooth out our production 
problems, too!”’ 


Smooth running is no accident in Condor Whipcord 
V-Belts. For example, we micro-position the pulling 
section so that it stays in the neutral axis area, where 
engineering practice says it should be. With every belt 
SO precision-made, a Condor Multiple V-Belt drive is 
bound to be a smooth running team. 


Bulletin 6868 D, mailed on request, describes all 
advantages to you of Condor Whipcord V-Belts. 


You'll find this same good engineering also in our hose, 
flat belting and conveyor belts. 





MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Manufacturers of Mechanical Rubber Products + Rubber Covered Equipment + Radiator Hose + Fan Belts + Brake Linings + Broke 
Blocks * Clutch Facings « Packings * Asbestos Textiles « Powdered Metal Products « Abrasive & Diamond Wheels + Bowling Balls 
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when the ACCENT is on the Positive 


. .. then the positive pumping of Fairbanks-Morse 
Rotary Pumps offers the best choice for your equip- 
ment. They efficiently handle any free-flowing liquid 
from gasoline to molasses with exceptionally high 
efficiency. Non-fluctuating load characteristics min- 
imize shock and vibration . . . assure long, economical 


service. 





Only TWO parts move in Fairbanks-Morse 
Rotary Pumps . . . a precision-cut rotor and 
pinion gear. There are no complicated parts to 
cause trouble or to require frequent maintenance 
and adjustment. Capacities range from % to 5 
inches. If your design problems involve positive 
pumping, choose from the Fairbanks-Morse 
Rotary Pump line . . . the economical choice. 








ws mea 
NAME WORT 


A Fairbanks-Morse Westco turbine-type pump is the efficient 
answer. The unique design employed in these exceptionally 
compact pumps permits them to handle widely varying heads 
with little or no loss of capacity. Maximum capacity is ob- 
tained at an operating speed of 1750 r.p.m. when discharging 
at low pressure, and high pressures are developed at the same 
speed with little change in capacity. In addition, through the 
use of a single-stage, multi-vaned impeller, Westco Pumps 
give you multi-stage performance from a single-stage pump- 
Westco Pumps are widely used as inte- 
gral parts of machines, units or systems. 
Capacities from 1 to 200 g.p.m. Check 
them for your equipment. 











Other FAIRBANKS-MORSE 
Pumps Include 





Single and 
Two-Stage Centrifugals 
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of CONTROL 
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Py ~.. consider the advantages of control by weight! 
BN Fairbanks-Morse Printomatic Weighers with electronic 
‘ x attachments accurately control production and process- 


‘ ing operations. Materials handling operations, conveyor 
x] systems, processing and batching operations can be accu- 
wy) rately controlled by these precision instruments. They 
RY can open and close valves controlling material flows to 



























Ds) predetermined quantities. Templets can be used to pre- 

: Ds serve formula secrets when compounding mixes. ‘ BEI BR 
SY x POORER 
04%, In addition, accurate records of <7 Se 
Xe materials can be kept since the 


CN Printomatic will furnish printed 



















4 records of operations. The human 
RN element and chance for error are ; 
x eliminated. Check your Fairbanks- olags 
Morse weighing expert on the ad- _ PS 
: : se 
vantages Printomatic offers you. "A 
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REMEMBERING FAIRBANKS-MoRSE 


Sales Centers 


























...When (ts a problem ia weight 










. .. the easy answer is in the complete Fairbanks-Morse scale 
line. Beam scales or dials, belt conveyor scales, aggregate weigh- 
ing scales, proportioning and batching scales, truck scales, 
furnace charging scales, you'll find them all and more. An 
important point—Fairbanks-Morse Scales or component scale 
parts can be supplied to fit right into your equipment for weight 
or control operations. Your Fairbanks- 
Morse weighing expert will be happy to 
work with you on any scale problem. 
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od . STANDARD DRIP-PROOF MOTORS , 
FOR YOUR PROTECTION N 
meee o 
Practically every motor needs protection—from flying < 
chips, falling particles, dripping liquids, and the like. | ° 
Also, by far the majority of motors used are of the poly- : 
phase, squirrel cage type. | 
, , ‘ R 
These requirements are met to a unique degree by this : 
series of Fairbanks-Morse motors—with built-in protec- : 
oo tion and superior electrical and mechanical design that a 
RK account for their popularity throughout industry. 7 
KOY Whether your motor application problems involve H 
ORK driving pumps, machine tools, compressors, elevators, ac 
KR fans—or any of an infinite number of other applications U 
ates —Fairbanks-Morse Standard Drip-proof Motors deserve ei 
KY your early investigation. Call your nearest Fairbanks- N 
0 Morse Sales and Service center. 
' | 
LB A 








PROTECTION. i any Postion == (EERE 
SAFETY. 20 Exposed moving Farts 































Mount these motors anywhere—e en on the ceil- 











ing or walls. Bearing arms have four bolts spaced 












90° apart, enabling the bearing brackets to be 












adjusted to assure maximum protection. Motor can 






be mounted vertically without any changes in 







bearing construction. 


There is complete safety for the operator. Fin- 



























gers can even be placed in vents, for it is not 

































possible to contact fans due to the protective shield. |; 






























Smooth, streamlined external contour makes the 




















































































motor easy to keep clean, easier to maintain. 
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Gross Flow Ventilation... Coger Spun Rotor 
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5 ..» OTHER UNIQUE FEATURES or ‘cee 
Cross Flow Ventilation is an exclusive Fairbanks- Ss 
Morse design that eliminates hot spots, prolongs the life 
of the stator installation. 
Copperspun Rotor: a truly one-piece indestructible 
copper winding that withstands higher temperatures, has 
high electrical and thermal conductivity, better dynamic 
balance. 
Rugged Frame Construction: Protection in any 
mounting position. 
General purpose continuous duty: rated 40° C. 
and designed to carry 115% load continuously without 
injurious heating (1.15% service factor). 
e High efficiency, high power factor, good starting and 
Sy accelerating torques. 
s Unique conduit box provides alternate assembly: 
e either recessed, flush with frame or conventional external mounting. 


Mounting dimensions conforming to NEMA standards. 
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Arrows show double flow of air 
that keeps motors running cool! 
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applications unlimited for 


AIR PRESSURE 
and VACUUM 





on a multitude of 
industrial products 





































e to simplify design 
e fo reduce costs 
e fo improve performance 
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GAST rotary-vane design 
has many advantages... 


UM 


7} OR 


1. No piston rings—no hinged parts, rockers, 
counterweights, reciprocating parts, etc., to 
wear out or require adjustment. 

2. Air delivery is continuous and pulseless. 


3. A rotor and four sliding vanes are the only 
moving parts. 


4. Centrifugal force holds vanes tightly against 
housing for an efficient, uniform seal. 


5. Vanes take up their own wear automatically. 

6. Forced air fan cooling insures long life, oil 
economy, no hot-oil odor. 

Any one of the 6 design variations can be ordered to 7. Automatic oiling insures continuous lubri- 

suit your application. Reversible and non-reversible cation, minimum wear. 


NEW Model 8 AM ROTARY AIR MOTOR 
Vo to 4 h.p.—6 types 


models. The reversible motor is ideal for frequent stop- 8. Automatic shaft seal requires no packing. 
and-start applications in slower speed ranges. The 9. Rugged bearings insure long life. 
non-reversible rotates counterclockwise. May be 10. Greater reliability, less maintenance, lower o 


operated above 2000 r.p.m., delivering up to 4 h.p. first cost. 





GAST rotary air motors 
are compact, explosion-proof, 


Here's how GAST rotaries 


GAST rotary air pumps for Yo 
deliver valuable benefits as | 


pulseless pressure to 30 Ibs., 





original equipment on your 
products... 

First, you stand to benefit from 
Gast’s background of experience 
(over 25 years of it) in engineering 
Gast Rotaries for use on hundreds 
of different product applications. 
In addition, the basic simplicity of 
Gast rotary-vane design delivers 
unique performance advantages 
with efficiency and dependability. 
Then, because our customers have 
built a large demand for models 
you may want to use, costs are 
lower on a choice of over 200 
different assembly models. Air 
power, air pressure or vacuum in 
the lower capacity ranges may 
give you specific worth-while ad- 
vantages over mechanical, electri- 
cal or hydraulic methods of doing 
your product job. Get the complete 
‘story —“Air may be your Answer!” 

















(TO THREE H.P.) 


variable in speed 


On this Bede Circu- 
lating Paint Heater, 
designed for faster 
application of hot 
finish, a Gast Air 
Motor running below 
500 r.p.m. drives 
liquid pump. It's ex- 


plosion-proof and safe—uses less than 


30 p.s.i. air pressure. 


On this Conveyor-Belt 
carrying fragile ma- 
terial, a variable- 
speed | h.p. Gast Air 
Motor automatically 
reduces speed, com- 
pensating for uneven 
dreg of load to main- 


tain constant tension on material in proc- 
ess. Over-loads can't burn out a Gast! 






(TO 30 LBS.) 


(TO 28 INCHES) 
GAST MANUFACTURING CORP., 107 Hinkley St., Benton Harbor, Mich. 











vacuum to 28 in. 


On offset printing 
presses, vacuum-back 
cameras, and lithog- 
rapher’s printing 
frames, American 
Type Founders use 
several sizes of Gast 
Air Pumps for paper- 


feeding (both suction and air blast) and 
copy holding (suction only). 


To remove aluminum 
bottle caps from 
magazine and hold 
ready for feeding, 
Aluma-SEAL specifies 
a positive-action Gast 
Air Pump producing 
20 to 22 inches vac- 


uum for feeding its bottle capping ¥ 


Original Equipment Manufacturers for Over 25 Years 


Gast application 


showing 26 different design ms 
lems solved, will be sent on request. 
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Ideas Booklet, 



























How about this for a starter? 


You are looking at the business end of a synchronous 
motor starter. The two parts magnified—a shaft insulator 
and high-voltage panel—are made of Synthane laminated 
plastics—for good reasons. 

Important requirements of the insulator and panel are 
excellent electrical insulating ability and ease of machin- 
hg to close tolerances. The shaft has to be dimensionally 
table, remain straight and true. The Clark Controller 
ompany found in Synthane the proper combination of 
) and broperties for these two parts of their 4160 Volt—3 
*hase Synchronous Motor Starter. 

You may need an entirely different combination for 
four application. In Synthane you have strength, light- 
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PLASTICS WHERE PLASTICS BELONG SYNIHAN 





weight, resistance to moisture and abrasion, hardness, 


denseness, toughness. Synthane is also unaffected by oils, 
greases, many corrosive atmospheres, gases and solutions. 
It is available in many grades for easy selection of specific 
qualities and in various forms such as sheets, rods, tubes 
or ready-fabricated parts, or may be economically molded 
from laminated or macerated materials. 

In short, Synthane has the right combination of prop- 
erties and forms for electrical, mechanical and chemical 
jobs in every industry. 

Write for the new complete catalog of Synthane Lami- 
nated Plastics, containing grades, properties and uses. 
Synthane Corporation, 5 River Road, Oaks, Pennsylvania. 
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Manufacturers of laminated plastics 
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u’Ss’S COR-TEN 


U-S-S Cor-TeEN 
nickel-silicon-copper-P 


70,000 psi min. 
Its resistance to 


structural carbor 
its ability to withst 


What particularly 
its unusually high resi 
4 to 6 times 
of copper steel. 
long life and low maintenance Cos 
in which Cor-TEN is used, 
durability or to reduce weight. 
1-S-S Cor-TEN is produce 
ucts—plates, shapes, 
ed sections and wire. 
for application in li 


is a ductile, low-carbon chromium- 
hosphorus steel having a vield 
and a tensile strength of 


50,000 psi min., 
and under. 


in thicknesses 1%” 
abrasion and shock is superior to 
its fatigue resistance that 


1 steel; 
-is 60% 


and repeated stresses 


distinguishes U-S-S Cor-TEN is 
istance to atmospheric corro 
that of plain steel, 2 to 3 times that 
This property helps to assure the 
t of any equipment 
whether to obtain greater 


d in all standard prod- 
bars, sheets, strip, special cold 
Recommended particularly 


ght and intermediate thicknesses. 














uU°S°S MAN-TEN 


U-S-S Man-TEN is a grade of manganese-copper steel 
that, at relatively low cost, provides toughness, 
workability and weldability in a higher degree than 
obtainable in carbon steel of the same strength level. 
Its atmospheric corrosion resistance is slightly higher 


than that of copper steel. 

U-S-S Man-TEN, in thicknesses up to 1%” inclusive. 
has a yield point of 50,000 psi min. and _ tensile 
strength of 75,000 psi min. Its abrasion resistance 
is greater than that of structural carbon steel 
(ASTM A7); its resistance to sudden shock is about 
20% greater; its fatigue strength is approximately 
40% higher, insuring greater ability to withstand 
vibration and reversal of stresses. 


shapes. bars. 


U-S-S Man-TEN is produced in plates, 
sheets, strip, special cold-formed sections and other 
recommended for use 


It is particularly 
rmediate thicknesses. 
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o'meet today’s requirements 


Get more output, greater dependability 
and lower maintenance . . . by building with 
U-S°S HIGH STRENGTH STEELS 


@ With the Nation’s productive effort of such vital 
importance, every piece of equipment you produce 
today has a tough job cut out for it. This is especially 
true of all construction, mining and transportation 
equipment. It will be required to do more work . . . 


do it faster . . . for long, continuous periods. . . and 
with increasingly less chance for replacement. 
The more you can increase its capacity . . . the 


more you can speed it up. . . the easier you can make 
it to handle—the better. But it’s even more important 
that you build it as strong, as dependable and as 
durable as possible. Structural failures that can put 
it out of service must be reduced to the absolute 
minimum. You must give it the stamina to stay on the job. 


You can do it with 
U°S°S HIGH STRENGTH STEELS 


With high-strength U-S‘S Cor-TeEn, U'S'S 
Man-TEN and U°’S’S Tri-TEN, equipment break- 
downs that hamper operations and run up costs can 
be greatly reduced. With these famous “steels that 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND 
COLUMBIA STEEL COMPANY, SAN FRANCISCO - 
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NATIONAL TUBE COMPANY, PITTSBURGH - 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST - 
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do more” you can build maximum strength and 
toughness in vital parts ordinarily prone to failure. 
With them, high resistance to wear, fatigue, abrasion 
and impact can be incorporated. And if your equip- 
ment must operate in sub-zero temperatures or 
under unusually corrosive conditions, high resistance 
to these destructive forces can readily be secured. 

In addition, these U’S°‘S High Strength Steels— 
because they have a yield point 50% higher than ordi- 
nary structural steel—can be used to materially in- 
crease the strength of parts without increasing their 
weight. Or they can be used in lighter sections without 
in any way diminishing strength or stamina. In the 
latter case, substantial savings in steel will result. This 
is important now, with steel in restricted supply. 

Our engineers for 16 years have cooperated with 
manufacturers in applying U°S’‘S High Strength 
Steels to construction equipment famous for its reli- 
ability, long life and low maintenance cost. They will 
be glad to show you how these tougher, stronger, 
more durable steels can be applied to give your equip- 
ment the stamina to stay on the job. 


UNITED STATES STEEL COMPANY, PITTSBURGH 
TENNESSEE COAL, IRON & RAILROAD COMPANY, FAIRFIELD, ALA, 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


1-1931 


U-S‘S Tri-TEn, used in the stiff leg, 
boom and crowd handle of this giant 
Marion 45-cu. yd. shovel, assures 
maximum strength and toughness with 
minimum weight. TR1-TEN’s excellent 
weldability and its superior resistance 
to embrittlement in sub-zero tempera- 
tures make it first choice for such 
heavy duty equipment that must be 
able to perform under rigorous and 
extreme climatic conditions. 


SF ee & 





31 





[ Cuno Engineering Corporation 


Less Expensive Micronic Filter 
Saves Space... Works 
Mechanically 


For fluid filtration in the mi- 
cronic range, many designers are 
now specifying Cuno MICRO-KLEAN. 


In many cases, the MICRO- 
KLEAN turns out to be the most 


efficient—as well as the most eco- 
nomical—method of filtering many 
fluids. 


The MICRO-KLEAN cartridge is 
a simple, compact structure of 
“felted”’ fibres, with no internal 
or external supports to take up 
space and complicate installation. 
It gets its strength from the resi- 
nous impregnation and polymeri- 
zation. It won’t swell or shrink, 
soften or harden, rupture or chan- 
nel, or otherwise release contam- 
inants into the discharge flow. 


Fewer cartridge changes 


MICRO-KLEAN’s greater dirt- 
holding capacity comes from max- 
imum porosity (85-90%) and from 
its exclusive “‘graded density in 
depth’’, permitting smaller parti- 
cles to penetrate further, rather 
than “‘loading”’ the surface. 


Cuno MICRO-KLEAN handles a 
wide range of fluids and flow rates 
with low pressure drop. It is guar- 
anteed to remove 100% of all 
solids for which it is rated plus a 
large percentage down to 1 micron. 


Capacities: a few to over 800 
gpm. Single or multiple cartridge 
units. External or built-in appli- 
cation. 


Dept.201C, South Vine Street, Meriden, Conr. | 


Please send information on Cuno MICRO-KLEAN | 


for following installations ....cececeeesses | 
NMG s cc cccccpecccccccceseecoscseees | 
COIN o occ ecb seccvrsesheeseoseccens | 
ABGIGB se cc ccccccccccscceesoceseseoes | 
CP coacncoccbecees ZONO oc o ec SIGIO. 0 2 0.0 | 

Please attach to business letterhead f 








































The Simplest Filter Cartridge 





Lasts the Longest... Twice as Long 


Cartridge renewals are cut at least in half when 
Cuno MICRO-KLEAN replaces any other filter. And 
throughout its service life, MICRO-KLEAN is guaranteed 





for specific performance. 


Removes More Sizes of Solids 
from More Kinds of Fluids 


Strain fuels, lubricants, process fluids, etc. —AUTO-KLEAN 
Filter fuels, lubricants, process fluids, etc. —MICRO-KLEAN 
Clean raw water, recirculating water, etc. —FLO-KLEAN 
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FROM 50 YEARS’ EXPERIENCE 


ONE FACT STANDS mT \ 


ow Eg ol 


Two automotive engines may appear to be alike, yet their 


operating needs might call for entirely different types 
of sleeve bearings. For one, tin-base babbitt linings are best; 
the other, copper-lead alloy. Excavating machines, 
tractors, pumps, compressors, electric motors, marine engines and 
Diesels—each has specific bearing needs. These must be met by the ONE 
best-suited alloy. That’s why our six manufacturing plants produce 
bearings in a great range of alloys and sizes—from an ounce or two in weight 
to units of hundreds of pounds each. 





FEDERAL-MOGUL CORP., 11045 SHOEMAKER, DETROIT 13, MICH. 


since 1899 


Six plants producing sleeve bearings in all _ rolled split-type bushings; washers, spacer 
designs and sizes; cast bronze bushings; tubes, precision bronze parts and bars. 
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Gears that start America rolling 


IMPORTANT NOTICE TO PRESENT 
AND FUTURE CUSTOMERS 


During the present abnormal period 
Automotive Gear Works believes its first 
loyalties are due its present customers, 
many of whom are directly or indirectly 
in defense work. For that reason, every 
effort will be made to first satisfy the 
growing requirements of those companies 
who are already users of "Double Dia- 














The millions of motors that keep — gear-making responsibilities. In 


America rolling on farms and vehicles of practically every type 
highways are silent and powerless | —trucks, buses, passenger cars, 
road machinery, farm equipment, 


Diesel 


until flywheel ring gears help turn 


them into action. whether gasoline or 


Building flywheel ring gears 






that dependably start a multi- 
tude of engines is a part of our 


powered—‘‘Double Diamond” 
flywheel ring gears help start the 
wheels that keep America rolling. 


mond” Gears. Where facilities or mate- 
rials permit, the requirements of 
prospective customers will receive careful 
attention, and technical assistance will 
continue to be made available for the 









solution of gear problems regardless of 
whether or not we are now in a position 
to build the gears recommended. 








Automotive Gear Works 


RICHMOND, INDIANA 







FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS « 
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IF YOU DESIRE MORE 


4 INFORMATION ON ANY 


ADVERTISEMENT IN 
THIS ISSUE 


Heres What 
You Do: 


Write the name of the adver- 
tiser and the page number of the 
ad in the spaces provided on the 
card. Check the type of infor- 
mation you want—whether it 
has to do with price, where you 
can buy it, or more needed de- 
tails—or all three, if you wish. 
After you have finished going 
through MACHINE DESIGN and 
have jotted down all the ads on 
which you’d like more informa- 
tion, just tear off the card and 
drop it in the mail. No postage 
is required. We'll have our staff 
forward this information im- 
mediately to the advertiser, so 
that you will be relieved of 
the necessity of writing a num- 
ber of letters. You will then hear 
directly from the advertiser, 
answering your request. Be- 
cause we know that MACHINE 
DESIGN gets around, and that 
more than one person sees your 
copy, we have made up three 
cards so that if you are one of 
the later readers, you can still 
have the opportunity of taking 
advantage of this service. 


\Further Information? 





Please send further information on the 
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IF YOU DESIRE MORE 
INFORMATION ON ANY 
ADVERTISEMENT IN 
THIS ISSUE 


Here's What 
You Do: 


Write the name of the adver- 
tiser and the page number of the 
ad in the spaces provided on the 
card. Check the type of infor- 
mation you want—whether it 
has to do with price, where you 
can buy it, or more needed de- 
tails—or all three, if you wish. 
After you have finished going 
through MACHINE DESIGN and 
have jotted down all the ads on 
which you’d like more informa- 
tion, just tear off the card and 
drop it in the mail. No postage 
is required. We'll have our staff 
forward this information im- 
mediately to the advertiser, 90 
that you will be relieved of 
the necessity of writing a num- 
ber of letters. You will then hear 
directly from the advertiser, 
answering your request. Be- 
cause we know that MACHINE 
DESIGN gets around, and that 
more than one person sees your 
copy, we have made up three 
cards so that if you are one of 
the later readers, you can stil 
have the opportunity of taking 
advantage of this service. 
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Need BIG molded plastics parts in 


ii! SEE CHICAGO MOLDED 


Yes . . . we’re equipped to turn out the biggest molded plastics parts made. . . in 
volume. And not only that . ... we.can turn ’em out fast . . . and economically. 
Size and quantity present no:problems. 





j It sounds easy .. . and it is for us. But it calls for a rare combination of factors 

. . . the right equipment and: plenty of it plus a know-how that has come with 

more than 32 years experience . . . a combination that few molders can equal. i 
4%, 


Perhaps that’s why, year after year, the biggest names in industry come to Chicago 
'. Molded for plastics parts of all shapes.and sizes. For example . . . we’re turning 
out hundreds of these 22 lb. Motorola TV cabinets every day . . . molding them 


“ ? two at a time. And this is just one of the many extra large units that carry the 

° CMPC mold mark. 

- Of course, we mold small’ parts, too . . . millions of them. We have every needed 

. type and size of equipment for compression, injection. and transfer molding. 
, So ...no matter what your requirements may be, you'll find it good business to 

1 eC discuss plans with a Chicago Molded engineer. Just write, wire or phone. There’s 


no obligation. 


CHICAGO MOLDED 
PRODUCTS CORPORATION 
1028 N. Kolmar Avenue e Chicago 51, Illinois 
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the truth about 
Dow Corning 
Silicones... 
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. is more fantastic than the patter of the 
pitchman or the spiel of the barkers that 
doubled in advertising and sales 
a generation ago. For example: DOW CORNING 





SILICONE EXPOSITION 
now scheduled for 


® Silicone (Class H) electrical insulation makes motors CLEVELAND 
and other kinds of electrical equipment last 10 times e DETROIT- ' 
th : ‘ 7 PHILADELPHIA . 
as long as they ever did before P new YORK 4 
® These same insulating materials are used to ° ~ el ? 
double the power per pound ratio in electric machines. ; CHICAGO : 
® Silastic,* the Dow Corning silicone rubber is used to seal : on ‘ 
hot air at 600°F., hot oil at 350-400°F., limit switches and ° LOS ANGELES ’ 


bomb bay doors at —100°F. 


If you want to know more 
























® Dow Corning Silicone oils and greases : ng Magn Rica ae? 
make permanent lubrication a practical reality. ¢ — mation including our new * 
¢ 32-page book which * 
To many engineers and executives, such silicone facts * answers in simple words : 
as these still sound too good to be true. That’s why P ore ccc eh hy ; 
we have built and assembled 16,000 pounds of © Silicone?” Address De- ' 
demonstration units and typical applications to * partment P-12 
prove that our silicone products will do all that we : DOW CORNING ‘ 
claim for them. This is the first comprehensive ‘ CORPORATION ‘° 
Silicone Exposition ever assembled. Previewed . Midland, Michigon | 
in Washington, D. C. during the week of ATLANTA rs ' 
October 22nd, this exhibit will be given CHICAGO ° aes 
private showings in major industrial eomenae — 
centers across the country. satel f) () W C ) R N | N G Rta ocd 






eee SILICONES 
DOW CORNING CORPORATION 


NEW YORK 


MIDLAND, MICHIGAN 











WASHINGTON, D. C. 








In CANADA: Fiberglas Canada, Ltd., Toronto ©® In GREAT BRITAIN: Midland Silicones, Ltd., London 
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e No ONE chain serves every purpose +) 





LINK-BELT makes all types of chains 





Power transmission for this forage 
harvester is accomplished with Link- 
Belt Class 400 Pintle Chain. This 
model also has Link-Belt single- 
and double-pitch Precision Steel 
Roller Chain to perform specialized 
jobs. 


... recommends the right one for your job 


Typical chains from the complete Link-Belt line 


Steel | ink-Belt, similar 
coupling to cast Ewart De- 
nenable, economical for 
t drive and conveyi 
service. _— 


Class SS bushed roller 
Chain with offset sidebars 
—for heavy drive service at 
Moderate speeds. 


Class 400 swivel chain— 
one of a number of types 
of Link-Belt chain for car- 
rying cartons, cases, etc. 


Combination chain, with 
cast links pin-coupled to 
steel sidebars, for rugged 
conveyor and elevator duty. 
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More than strength—more than uniformity—all operating 
qualities are taken into consideration by Link-Belt engineers 
when they recommend a chain for one of your machines. From 
the most complete line of conveying and power transmission 
chains and sprockets, they can select the right type to meet your 
specific design needs. Large or small, Link-Belt builds them all. 
And all are built to the highest standards. Exact control of ma- 
terials and manufacturing processes is your assurance of longer 
chain life. 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, 
Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4 
Toronto 8, Springs (South Africa). Offices, Factory Branch Stores and 

Distributors in Principal Cities. 12,322-B 


LINK 


CHAINS AND SPROCKETS 














EXPERIENCE 


wey PECHNICAL EFFICIENCY 
N [fon lo) TT T6 FACILITIES 








WASHING MACHINE TUB 


Seamless Drawn—Vitreous Enameled 


14%" 
aa” 


Tubs also made 
from Stainless 
Steel and 
Aluminum. 


Height 
Diameter 


AUTOMOBILE OIL PAN 


ot Dipped Lead Coated 





STAMPING « DRAWING « FORMING « TINNING 
GALVANIZING + SPRAY FINISHING « WELDING 
VITREOUS ENAMELING ¢ LEAD COATING 


Augment your production facilities with 
service—If you have a metal fabrication problem 


G. P. & F. 


DEEP FAT FRYER POT 


Seamless Drawn Stainless Steel 


AMPLE CAPACITY 


DISHWASHER TUB AND COVER 


wn Aluminum— 
— ee SS 


Tub 
Height...... 11” 
Length....... 17" 
Width ........17 

Cover 


” 

eight.. 4 

an 164" 
Width ....16% 


TIME CONTROL Boy 


Seamless Drawn —Spray Painted 


Write today for copy of 
booklet — Science and 
Skill in Sheet Metals. 
It illustrates many jobs 
produced for G. P. & F. 

customers... gives com- 
plete data on our facilities. 
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Aluminum Forgings 


Here Alcoa shows its latest design techniques and newest 
fabricated forms to help designers with Rearmament Problems. 


CONTENTS 


Aluminum Fasteners 


Aluminum Forgings 
Finishing Aluminum Aluminum Castings 
Aluminum Die Castings Aluminum Extrusions 


Aluminum Impact Extrusions 









Their low density and high tensile strength merit serious 
consideration for high-speed rotating parts. 


High tensile strength alone is not sufficient to guar- 
antee satisfactory performance of high-speed rotating 
parts. In any rotating part, the magnitude of stresses 
is directly proportional to the density of the material 
used. Thus the stresses in a heavy metal part are 
about three times greater than the stresses in an 
aluminum part. 

Density also influences the power required to accel- 
erate or decelerate the part. For example, if it took 
8.7 horsepower to accelerate a 12” disc of aluminum 
from 0 to 10,000 rpm in 10 seconds, it would take 
24.8 horsepower to accelerate a similar steel disc 
under the same conditions. If the speed were to 
be increased from 0 to 20,000 rpm in the same 
time interval, the aluminum disc would require 











35 horsepower — the steel disc, 100 horsepower. 
Rotational stresses increase in proportion to the 
square of the speed. For example, if centrifugal 
stresses in an aluminum disc were 10,000 psi, the 
stresses in an identical steel disc would be 30,000 psi. 
If the speed were doubled, the stress in the aluminum 
part would be 40,000 psi and 120,000 psi in the 
steel disc. 

Because of Alcoa’s wide experience in designing, 
forging and testing high-speed rotating parts, our 
specialists are exceptionally well-qualified to assist 
you in design and alloy selection. Basic design con- 
siderations are covered in Alcoa’s 171-page book, 
“Designing for Alcoa Forgings”. Write for your 
free copy. 


ALUMINUM COMPANY OF AMERICA ° 1808M GULF BLDG., PITTSBURGH, PA. 

























Finishing Aluminum 


Vitreous Enamels provide abrasion and heat-resistant coatings for aluminum. 
They adhere well, are easy to apply. 


The sequence of operations for applying vitreous enamels on 
aluminum are: cleaning, spraying, oven drying, fusing the enamel 
frit at high temperature. 

Parts are cleaned by wiping with cloths saturated with solvents 
or by vapor degreasing. Inhibited alkaline cleaners should be 
used. The enamel frits are mixed with water or turpentine, sprayed 
on and oven-dried. Quick drying by oven is important because 
the free alkali in the enamel mixture will cause surface corrosion 
if parts are left to air-dry. 

The enamel is fused at temperatures from 940 to 1000° F. This 
heat will partially anneal temper rolled sheet. The heat treatable 
alloys will be partially heat-treated, but not to a full degree, be- 
cause quenching is not possible. 

Vitreous enamels on aluminum have the advantages of excellent 
resistance to impact and thermal shock. Certain coatings have 
exceptional resistance to mild acids. 

For complete information on finishing Alcoa Aluminum write to 
the address below. 


Aluminum Die Castings 


The difference between average and exceptional die castings is often the 


kind of design help the supplier offers. Consider Alcoa’s qualifications. 


Alcoa offers the kind of technical lit- 
erature and personal design consul- 
tation that you would expect from the 
leader in the aluminum industry and 
a die-casting supplier of 34 years’ 
experience. 

The help of an Alcoa sales-engineer 
is instantly available through your 
local Alcoa sales office. He is thor- 
oughly familiar with the methods of 
applying aluminum die castings to 
your particular design problems. He 
will accurately interpret your produc- 
tion problems to the casting experts 


ALUMINUM COMPANY OF AMERICA + 1808M GULF BLDG., PITTSBURGH, PA: é 
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at Alcoa’s two modern die-casting 
plants. Often the simple suggestions 
that come from the close attention 
that Alcoa experts give your drawings 
can result in substantial savings and 
surprising increases in the perform- 
ance of the finished product. 

For the designer’s technical library, 
Alcoa offers two books: “Designing 
for Alcoa Die Castings” — a 188-page 
book which covers all phases of de- 
. sign, machining and finishing. And 
“Machining Alcoa Aluminum” —a 
67-page book which describes tool- 
ing, setup and machine speeds for 
; all machining operations. Both books 

























may be obtained through your local 
Alcoa sales office or by writing direct 
to the address given below. 






Aluminum Fasteners 


Alcoa supplements its complete line of stand- 






ard fasteners with a broad range of special 






fasteners made to customer specification. 











The capacity and versatility of Alcoa’s headers, threaders, slot- 
ters, screw machines and related secondary equipment per- 
mit Alcoa to provide industry with thousands of standard and 
special fasteners made from aluminum alloys. 

Alcoa’s 63 years of aluminum experience can be counted on 
to provide the best obtainable products of this type. Engineer- 
ing and design assistance are readily obtainable for analysis 
of your parts to determine where costs can be lowered and 
quality improved. Special tools and gauges are built in Alcoa’s 
own toolrooms to facilitate production and inspection. And 
there is capacity in Alcoa’s plants for reasonable delivery sched- 
Besides standard and special fasteners, Alcoa pro- ules to manufacturers with authorized production schedules 


luces bushings, inserts for plastic and cast products, and metal allotments. 
nozzles, valves, aircraft parts, electrical fittings, 
couplings, pipe and tube fittings. 


























Aluminum Die Castings 


The difference between average and exceptional die castings is often the 






kind of design help the supplier offers. Consider Alcoa’s qualifications. 







Alcoa offers the kind of technical lit- 
erature and personal design consul- 
tation that you would expect from the 
leader in the aluminum industry and 
a die-casting supplier of 34 years’ 
experience. 

The help of an Alcoa sales-engineer 
is instantly available through your 
local Alcoa sales office. He is thor- 
oughly familiar with the methods of 
applying aluminum die castings to 
your particular design problems. He 
will accurately interpret your produc- 
tion problems to the casting experts 
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ALUMINUM COMPANY OF AMERICA + 1808M GULF BLDG., PITTSBURGH, PA: a 
; \ SS 


A 






















for such} lc 





‘oue 


Knowledge and}: 


ww 


IN MANY FIELDS 


Aircraft 
Architectural Specialties 
Automotive 

Passenger Cars 

Trucks and Trailers 

Buses 

Parts and Accessories 


Bearings 

Building Industry 
Business Machines 
Chemical Equipment 
Communications 
Corrosion Studies 


Diesel Engines 
OO eee ON OR 















Aluminum Fasteners 


Alcoa supplements its complete line of stand- 





ard fasteners with a broad range of special 






fasteners made to customer specification. 












The capacity and versatility of Alcoa’s headers, threaders, slot- 
ters, screw machines and related secondary equipment per- 
mit Alcoa to provide industry with thousands of standard and 
special fasteners made from aluminum alloys. 
Alcoa’s 63 years of aluminum experience can be counted on | 
to provide the best obtainable products of this type. Engineer- 
ing and design assistance are readily obtainable for analysis 
of your parts to determine where costs can be lowered and 
quality improved. Special tools and gauges are built in Alcoa’s 
own toolrooms to facilitate production and inspection. And 
M there is capacity in Alcoa’s plants for reasonable delivery sched- 
Besides standard and special fasteners, Alcoa pro- ules to manufacturers with authorized production schedules 


luces bushings, inserts for plastic and cast products, and metal allotments. 
nozzles, valves, aircraft parts, electrical fittings, 
couplings, pipe and tube fittings. 





























my FACILITIES FOR BROAD Research 


A complete chemical analysis of any aluminum alloy in 40 
seconds! It’s done with Alcoa’s Electronic Quantometer. Similar 
mh is a machines are being installed in major Alcoa plants to make sure 
Mrmr si | | that the alloy which Research recommends for your job is deliv- 
i) | ered in the finished part. 
ip 
























Have you asimilar problem? Submerge 
two fans in oil, facing each other. Couple 
one to an automotive engine. As it turns, 
it drives the oil against the other fan, 
transmitting power. This fluid coupling 
principle is the heart of new type auto- 
matic transmissions. 

One automobile manufacturer set out 
to improve it to the Nth degree. 

Torque converters had been made by 
machining cast or forged blanks, or by 
assembling stamped parts. But these 
engineers wanted better performance. 
This meant their converters must be 
stronger, lighter, more intricate. They 
asked, ““Can we do it in aluminum?” 

Our Research specialists saw the 
chance to show the economy of a little- 
known process called plaster casting. A 
process in which plaster, instead of sand, 
is used for cores to provide more intri- 
cate and smoother castings—castings 
that require no machining of the blades. 
It promised results that might even 
exceed the auto maker’s requirements. 


The twelve-month project 
that improved no-shift driving 


there are no limitations 







Final design refinements were made. 
Then we cast the first samples. They 
came from the molds smooth and clean 
— perfect in detail. 

While the auto manufacturer machined 
them to finished dimensions, we set up 
to test them for strength at high speeds. 
Coating the parts with brittle lacquer, 
we spun them in our whirlpit up to 
10,000 rpm -—over twice their normal 
operating speed. Cracks in the brittle 
lacquer told us where strains concen- 
trated. Designs were modified. New 
samples cast. Tests repeated. The final 
castings are smooth, faithful in detail, 
exceed every strength requirement. 

This manufacturer’s requirements of 
intricate shapes, strength and lightness 
may differ from yours. But they were 
met, as yours can be, by a long-range 
program of research, test and develop- 
ment. Such a long-range program, 
started now, may place your company 
in a commanding competitive position 
in the years ahead. 









IN MANY FIELDS 


Aircraft 
Architectural Specialties 


Automotive 
Passenger Cars 
Trucks and Trailers 
Buses 
Parts and Accessories 


Bearings 

Building Industry 
Business Machines 
Chemical Equipment 
Communications 
Corrosion Studies 
Diesel Engines 
Electrical Conductors 




























Electrical Equipment @ 
Farm Machinery 
Fasteners @ 
Food Equipment 
Handling, Packaging Ct 
and Shipping Al 
Hardware U 
Heat Exchangers pa 
Home Appliances gir 
Instrumentation ch 
Insulation 


Marine Industry 
Mining Equipment 
Paper Machinery 
Petroleum 

Pressure Vessels 
Printing Machinery 
Railroad Equipment 
Structural Engineering 
Textile Machinery 


Among these specialisis at the 
Development Division are men Co 
already familiar with tlie prob- 

lems of your industry. | hey are 

your liaison with the Alcoa 
research, test and fabricating 
facilities that can be put 

to work on your problem. 
Through them the sm total 

of Alcoa’s knowledg will be 

brought to bear. Knowledge \ 
of practical problems of fabr- 

cation and costs, g: ined in 
thousands of other projects, 
will flow toward you's. 
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changes and safety factors. 
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ADVANCED /@0 EQUIPMENT 


Checking the theories of basic research takes equipment like 
Alcoa’s whirlpit, capable of speeds up to 70,000 rpm. 
Unforeseen residual stresses and deformation occur when a 
part is spun at high speeds. Stressing such a part to failure 
gives a firm foundation of fact on which to base design 


my FACILITIES FOR BROAD Research 


A complete chemical analysis of any aluminum alloy in 40 
seconds! It’s done with Alcoa’s Electronic Quantometer. Similar 
machines are being installed in major Alcoa plants to make sure 
that the alloy which Research recommends for your job is deliv- 
ered in the finished part. 








FOR PILOT AND MODEL WORK 


After thorough research and testing, the actual fabrication 
of your project in aluminum may pose further problems. 
Here Alcoa makes available all the techniques of welding, 
forming, machining, casting, heat treating and finishing 
to create a practical pilot model, then suggests low cost, 
efficient methods for its fabrication. 


| 4, Theces Develymaite Shops 


4 


Fot moe delails ¢ e @ on the personnel, re- 


search and testing, and shop facilities available at Alcoa, 
write for your copy of the folder, “Road Map to a Better 
Product.” It is your first step toward putting 63 years of 
aluminum knowledge to work on a long-term project 
that may effect a major change in your company’s com- 
petitive position. Address ALUMINUM COMPANY OF 
AmeRICA, 2185L Gulf Bldg., Pittsburgh 19, Pennsylvania. 
























Aluminum Castings 


Consider... 
® Alcoa as a source of supply... 


® Modern foundries strategically lo- 
cated from cecast to coast... 


®@ 63 years of light-metal experience. 


Following a few general rules to 
make sure of stronger, more uniform 
castings at minimum production cost. 


SECTIONS — Try to design sections that are ta- 
pered in a way that facilitates flow of metal. If 
tapered sections are not practical, section thick- 
ness should be kept as uniform as possible. When 
it is necessary to join light and heavy sections, 
the thinner section should be gradually increased 
in thickness toward the junction. 

Extremely thin sections should be avoided since 
these require high pouring temperatures resulting 
in poor metallurgical structure and loss of me- 
chanical strength. Minimum section thickness in 
sand castings is usually ;4; inch; in permanent 
mold castings, 14 inch. 


FILLETS — Use generous fillets at all intersections 
as well as between ribs and bosses and their sup- 
porting sections. Fillets adjoining two sections of 
equal thickness should have a radius at least equal 
to the thickness. Filleting aids the flow of metal ... 
minimizes shrinkage and cracking. 


LOCATING POINTS — Plan locating points so they 
can be used by the foundry and pattern shop for 
checking dimensions, and by the machine shop 
in machining. Space these as far apart as the size 
of the casting permits and, preferably, all on the 
same side of the parting line so they will not 
be influenced by shifting of core, cope or drag. 


INSERTS — If inserts of other metals are used in 
aluminum castings, be sure to provide sutiicient 
metal around these inserts to protect the c.sting 
against stresses set up by different rates of «xpat- 
sion and shrinkage. Be sure, too, that s:rong 
mechanical bonds exist — slots, legs, dogs, a0 
similar projections accomplish this. 


PARTING LINES — Keep parting lines as straight 
as possible. The cost of producing castings W! 
uneven parting lines is usually greater than the 
cost of redesign to straighten parting lines. 





Aluminum Impact Extrusions 





ee 


Shell Body — This part shows the trend to high- 

er strength alloys for impact extrusions. Extrud- 
ing this heavy, massive part in 14S-T6 alloy is less 
expensive than machining the part from bar stock. 
Performance is improved due to the better grain 
structure inherent in impact extruded parts. And, 
produced as an impact extrusion, this part uses con- 
siderably less metal. 


Motor End Cap — While this part requires sec- 

ondary machining to be completed, its manufac- 
ture by impact extrusion saved greatly over the pre- 
vious method of machining the entire part from 
bar stock. 


@ Electric Motor Housing — Impact extruding this 
_ Part replaced several drawing and forming oper- 
ations. While the impact extruded part has no partic- 


ee. 
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ular performance advantage over parts made by other 
processes, manufacturing costs are far lower when 
the part is extruded. The matched ribs around the 
outer surface of this part illustrate the versatility of 
impact extrusions. 


* Hydraulic Cylinder — This is another part ex- 
truded from high-strength alloy, 61S-T6. Pre- 
viously machined from bar stock, it is far less ex- 
pensive as an impact extrusion. The stepped wall 
at the open end of such a massive, heavy part is of 
particular interest —a bargain in metal saving. 


Electric Motor Housing — These parts were pre- 

viously assembled from hollow extrusions. 
Switching co impact extrusions with an integral bot- 
tom proved much more economical and improved 
performance, too. 



































Aluminum Extrusions 


permit placement of metal where maximum strength is needed... 





save greatly in material and fabrication costs. 














Almost any shape can be produced by Alcoa — hol- 
pes low, semi-hollow, solid. While cross sections must 
sp remain constant throughout the length of the shape, 
> ea extrusions permit thick sections where stresses are 
ers ° e e ° 
2 ne = concentrated — thin sections in areas of minor load- 
Oar emt ® 4 ° 
ee See oee: ing. In both metal cost and shop time, extrusions 
o* ~* ee . . . 
Oeics TE Some often can save substantially over roll forming or build- 
law oe - — ee e . ° 
Saas See ing up an equivalent section. 
Sees ots 
~ . . . . TT 
a Sone To help you visualize the almost limitless possibil- 
- s oS pat a 
Se a wee ities of aluminum extrusions, and to suggest ways 
: oa ee gt ee ‘ 
=" ose esa = you can adapt your designs to them, Alcoa has pre- 
4 eo —_* he” = ° , . 
Meee ie ero pared a special booklet that’s yours for the asking. 
ae ws <= oo meee 
See tiss See Write for “Alcoa Aluminum Extruded Shapes.” 
See sete See st rite for “Alcoa Aluminum Extrude apes. 
~el sisiia eee 
a —— le tt 
en eee eee ee . 
et Oe ae a Ore en ees C4 
i ee 
ae a a oe 
ie Sets 
- ~ Se ay porte is r) 
emesis ease 
at bots oe ~— 
oe ee On ee tat a 
ee ee oe _— ‘ 
Ctceoe see pete 35 
esteem ee Sine » 
sence 


 . fr 
a . bd 
’ —_? s 
¥ " 
ees . 
‘ 


Tai 
or 





* ' a“ 

a discussion of design and production advan- 

tages of aluminum extrusions. . 

examples of aluminum extrusions that have in- 

creased strength and stiffness because of efficient V illustrations of the way several extruded shapes 

metal distribution. can be combined to simplify assembly and re ’ 
duce costs. 


examples of designs that have been simplified 
by the use of a single extruded shape to replace 


expensive built-up assemblies, castings or ma- 
chined sections. 


NY suggestions on modifying designs to utilize 
standard shapes and shapes for which cies afe 
available. 


ALUMINUM COMPANY OF AMERICA * 1808M GULF BLDG., PITTSBURGH, PA. 



























































Reliance V*S is the result of nearly 50 
years experience in the engineering and 


application of Adjustable-speed Drives 


ve provides an unlimited 
ds from A-c. cir- 
vxs offers 















vx«s Dri 
range of spec 
In addition, 
led acceleration and decel- 
slow speed for jogging, 
fast, smooth 
desired and 

PAPER INDUSTRY 


cuits. 
control 
eration; 
inching Of creeping; 
reversal at any point 
other specialized f 
suit particular applica 
simplified control saves man hours— 
reduces operator fatigue. Centralized 
operator's station for the control of one Of 
more drive motors can be located at any 
convenient point. Write today for "ew vx 


Drive Bulletin D-2311. 











unctions to 
tions. Safe, 
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the turn of. the cen- 
athe above ma 


with its adjustable-spe 
fting Motor. 


ance Armature-shi 
Modern lathes (right) have 
i vxsS Drives 


TEXTILE INDUSTRY tions " spindle and speeds. 
R | METAL FABRICATING 
ae L — INDUSTRY 
* Road, Cleveland 1 ‘Ee ENGINEERING CO. os 
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Make General American 

ee your complete molding 
source for defense and 
civilian production. Use 
most modern produc- 
tion-line equipment 
available . . . facilities 
unmatched anywhere in 
scope and versatility. 
Take advantage of 
skilled personnel .. . 

* ele.@ engineers, die-makers, 

for plastics facilities =.= 

p samples of General 

American’s experience 

| with hundreds of differ- 
unmatched...anywhere!  2ncie:is= 
... which have speeded 

production and bettered 
products in many in- 
dustries. Write us about 
your problem . . . we’d 
like to help you. 
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1—2 oz. machine (either Acetate or Polystyrene) 

3—8-oz. machines 5—48 oz. for Polystyrene 

2—16 oz. machines or 60 oz. for Acetate 

10—22 oz. machines 2—85 oz. machines 

4—32 oz. machines (either Acetate or Polystyrene) 
(either Acetate or Polystyrene) 1—300 oz. machine 
4—48 oz. machines {either Acetate or Polystyrene) 





MULTI-CAVITY COMPRESSION MOLDING 
up to 71” x 74” platen areas 

General American compression presses 
have turned out some of the largest plas- 
tics pieces ever produced. 


GENERAL AMERICAN 3—2000 ton presses 2—1000 ton presses 


1—1400 ton press 4— 500 ton presses 


TRANSPORTATION CORPORATION = ="? 221007 


BS S. La Salle Street + Chicago 90, Illinois * New York 17, 10 E. 49th Street * Detroit 2, 2842 W. Grand Bivd. 
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You don’t have to 
Wish for 
Efficiency f 





greater grease capacity than conventional 

bearings. The highly efficient seals lock grease 

in... keep dirt out. Carefully factory-packed with 

Norma-Hoffmann’s specially compounded grease as- 

sures. high antifriction performance for years on 

Bearing performance becomes a reality when you use end. These are but a few of the reasons why tlie 
the Norma - Hoffmann “Cartridge ” Bearing in your Norma-Hoffmann”™ Cartridge” Bearings is America s 


products. This double-row width bearing has 100% No. 1 Sealed Bearing.” 


Norma-Hoffmann s*s*s so sess eee 


NORMA-HOFFMANN BEARINGS CORP. Field Offices: New York * Chicago * Cleveland * Detroit 


d Cincinnati * Los Angeles * San Francisco * Dallas * Seattle 
Stamford, Connecticut 
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BRING OUT BUILT-IN PERFORMANCE oF motors AND MACHINERY 


BEREAN SSR IA AGERE D OLEAN le BIER Sa 


— a 


PANEL MOUNTED SURFACE MOUNTE 


oar, MAGNETIC 


oS AR STARTERS 





JUST “2THE SPACE 


EASY, LOW COST faa 
ALU MAINTENANCE 


Arrow-Hart Type “RA” Magnetic Starters and Contactors are designed 
with easy, low cost maintenance in mind. Because the A-H starter occupies 


only % the space of conventional starters, there’s more working room in SIZE 1 . 

the box, less space required for control panel layout. Wiring is easier, ZZ 
because it’s straight-thru all the way. All terminals and contacts are easy 

to reach. Terminals are front wired. Line and load wires connect at 


opposite ends. The switch itself is easily installed with three mounting 
screws. Contact inspection or replacement is readily made by loosening 
two hood retaining screws. This ease of wiring and servicing is made 
possible by the revolutionary “RA” (Right Angle) Balanced Mechanism 
exclusive in Arrow-Hart starters. 


BUY WITH CONFIDENCE PROFIT BY PERFORMANCE 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U. S. A. 














| 


coe | eae 


See EE ane 








Type CRA'CONTACTOR 


The revolutionary new Arrow-Hart Size 00 Type “CRA” 

Contactor measures just 2%” x 2%” — cuts inches off any 

other contactor on the market — yet is every inch a champion! 

Take the design: from Arrow-Hart’s exclusive new “RA” (Right 

Angle) mechanism — the same which enabled A-H engineers 

to build the compact control package described on the pre- ACTUAL 
ceding page — to the 00’s automatic positive contact pressure 

control, this ingenious multi-pole convertible contactor results 

in big savings of space, work, time, money; assures you un- 

paralleled performance throughout its long life. 


ONLY 4 BASIC SECTIONS 


2 STATIONARY CONTACT BASE MOVABLE 
~~ 3 CONTACT 
UNIT 





1 COVER PLATE 





Here are just a few of its host of extra features: Right Angle mechanism, 
reducing size by as much as % @ Ultra-functional design ® Fewer 
components — reduced handling ¢ No-twist no-rock frame « Com- 
pactness within own framework e Unit stability and rigidity e Fool- 
proof, guided assembly throughout e Contacts operate in vertical 
position e Self-aligning contact action e Unusual ability to handle 
a multiplicity of circuits ¢ Movable contact carrier e Enclosed contact 
chambers e All wiring in line and straight-thru e Mat-finished cover 
plate for terminal markings ¢ and many more. 


ARROW: HART 








ong, hard, he 


+a] corrosion-resisting 


—consider MONEL, NICKEL and INCONEL 


SAND CASTINGS 


If you want castings that must show long 
life—even under severe corrosive, thermal 
and mechanical conditions — investigate 
problem-solving Monel, Nickel and 
Inconel. 


These Inco Nickel Alloys resist corro- 
sion by most acids, alkalies and salts; they 
have the hardness needed to withstand 
abrasive and erosive attack; they are strong 
at high temperatures, at low temperatures. 


“S" Monel’s high hardness and resist- 
ance to galling make it a favorite material 
for all wearing surfaces where erosion is a 
factor. “H” Monel is used where better 
ductility is required on mildly abrasive 
applications. 


CENTRIFUGAL CASTINGS 


Inco will supply the castings to your order 
from our own foundry at Bayonne, N. J. 
This foundry is maintained as a service 
to users of Nickel alloys. 


Here, your order gets double expert at- 
tention. Attention by expert foundrymen; 
attention by foundrymen who are experts 
in casting high-Nickel alloys. 


At present much of Inco’s production is 
being diverted to defense and you may not 
be able to get immediate delivery. How- 
ever, our expert foundrymen are always 
ready to help you with your special casting 
problems, whether they be sand, centrifu- 
gal or precision. 


Pass the details along to Inco at the 
address below. Let us work it out with you 
to see how economically it can be solved 
by use of high-Nickel alloys. 


THE INTERNATIONAL NICKEL COMPANY, Inc., 67 Wall Street, New York 5, N. Y. 


Think of Inco for 
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PRECISION CASTINGS 


PRECISION CASTINGS 
ARE PRODUCED IN THESE METALS 


Monel® 
“HH” Monel 
“S"" Monel 
Nickel 
Inconel® 
Ni-Hard® 
Ni-Resist® 
Stainless Steels 
SAE, AISI, NE Steels 
Tool Steels 
Copper-Base Alloys 
Cobalt-Base Alloys 


EMBLEM .. OF SERVICE 


THRACE wate 





in durable metals 





Best stop on the road 


As many a bus and truck maintenance man will tell you, the best stop 
on the road is the stop you get with brake blocks made by RAYBESTOs- 
MANHATTAN. Throughout the automotive industry, in fact, manufacturers 
and operators agree on the advantages of R/M Stop-AND-Go products 
... brake linings, brake blocks, clutch facings, and engineered auto- 
matic transmission parts. That’s one big reason why R/M has become 
the world’s largest maker of friction materials. 

In many other industries, too, R/M has won outstanding leadership 
in performance. You'll find R/M friction materials in applications 
varying from the brake blocks on a drilling rig to the clutch mechanism 
in a 3-wheeléd scooter ! 

Whatever your friction material requirements, call in your R/M rep- 
resentative. He can work from samples, from designs on paper, or from 
figures on horsepower development combined with desired performance 
characteristics. Behind him stand the full facilities of four plants, four 
research organizations, and four testing laboratories. 





RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION - 620 Fisher Bidg., Detroit 2, Mich. 
Chicago 11, lil. Los Angeles 11, Calif. Cleveland 14, Ohio 


Factories: 
BRIDGEPORT, CONN., MANHEIM, PA., PASSAIC, N.J., NO. CHARLESTON, S.C 
CANADIAN RAYBESTOS CO. LTD., PETERBORO, ONT. 





RAYBESTOS-MANHATTAN, INC., Manufacturersof Brake LiningseBrake 
Blocks « Clutch Facings « Fan Belts « Radiator Hose e Mechanical Rubber 
Products « Rubber Covered Equipment « Packings e Asbestos Textiles 
Powdered Metal Products « Abrasive and Diamond Wheels ¢ Bowling Balls 


951 
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drive 





The broadest possible range of instan- 
taneous, stepless variations—far great- 
er than those obtainable with the sin- 
gle belt used in conventional variable 
speed drives—is yours with the new 
Worthington ALLSPEED DRIVE. 

Its exclusive two-belt tandem de- 
sign also permits the use of a narrower 
belt with consequent less wear from 
flexing and compression—all of which 
adds up to longer life. 

Other plus values: Easy belt re- 





POWER TRANSMISSION: PUMPS: 
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‘TANDEM BELT 


variable speed 





THE GOOD RIGHT Ke HAND OF INDUSTRY 
C2 


es, V-belts, variable speed drives centrifugal, power, rotary, steam water-cooled, air-cooled 






placement—no need to dismantle the 
unit. Automatic positive belt tension- 
ing. All wearing parts bronze-bushed. 
All ball bearings shielded and life-lu- 
bricated. In-line input and output 
shafts. Can be run in either direction. 

Send coupon for Worthington All- 
speed Drive bulletins AS-1600-B3 and 
AS-1600-B4. Worthington Pump and 
Machinery Corporation, Worthington 
Allspeed Drive Division, Holyoke, 
Massachusetts. 


PRI tence 


Company 


Address. 


MODELS TO FIT ANY DESIGN 


Six sizes from 1-15 hp; up to 16-1 range 
of variation. 


Covered or skeleton models—or sup- 
plied less any parts, such as without shift- 
ing parts for attachment to your shifting 
mechanism. 


With or without built-in motor—stand- 
ard NEMA Frame 1750 rpm motor. 


Upright or horizontal frame. 


Extended control yoke available. 


Worthington Pump and Machinery Corporation 
Worthington Allspeed Drive Division 
Holyoke, Massachusetts 


Please send bulletins AS-1600-B3 and AS-1600-B4 on Worthing- 
ton Allspeed Drive. 














AIR COMPRESSORS: 


AS.1.4 


dinmmnemnenitiiittitiinittiinnnimmagasil 


Get Wider Speed Variation 
in Narrower Space 
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My hats off to 


. the beople who make 
. D KE products 


cre 
wo 








Take a ho Ww, fel lers! long time. Maybe it’s time I talked a little about the by 

people behind them. he 

Precision and quality don’t grow on trees. But they I’ve just been through the K&E factory at Hoboken A 

grow. again. I wish you could have been along, because you, jo 

At Keuffel & Esser precision and quality are almost as an engineer, would have seen much more than l. J 

a century plant. In other words they have been grow- But even I could sense the honest craftsmanship and he 

ing there in fertile soil for exactly 84 years. (K&E was the father-and-son tradition of precision and the zeal J. 

founded in 1867.) for quality in the air. “ 

It’s mostly a matter of people. Oh, there are machines, You just don’t get to be that fine in one generation. J ,. 
too, big ones, little ones—some of them almost human There are a number of K&E employees who have 
—but it takes people to imagine the machines, and to been around for about a half a century, and there are 


master them and supplement them. 





MOST KSE WORKERS 


Precision in the Air MUST HAVE CUT THEIK 


TEETH ON K QE 
I’ve been talking about K&E products for a long, GLIDE RULES 


The first factory built by 


Keuffel & Esser, in 1880. 
some 150 employees who have been there for a quarter 









of a century or more..This latter bunch of kids, as well 





as the young sprouts who have 
been there only 20 or 15 years, 
have inherited the K&E feeling 
for doing things the good, old, 
exciting, honest way. 

But don’t get the idea that 
there is any moss on K&E. An out: 
fit that has thrived this long has fa 
to have the knack of remaining 


EERE 

















m 
perennially young and of keep sc 
7 ing ahead of the pack. te 
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“Partners in Creating” 


When K&E coined the phrase “Partners in Creating,” 
they of course meant not themselves but their products. 
And it’s true that K&E products have been in with 
engineers, scientists, draftsmen and architects on the 


ot. Ke 


The K&E trade mark for decades, and the more 
modern one adopted in recent years. 








creation of most of the big man-built wonders of the 
world for over 4/5 of a century. 


Zippy at 34 


K&E have remained alert and alive, as is evidenced 
by their unending originality and inventiveness. They 
made America’s first slide rules, as far back as 1891. 
And in both world wars, they did a big development 
job on optical equipment for our fighting men—on vital 
things such as periscopes, fire control instruments and 
height finders. The K&E catalog is full of “firsts”— 
some of them plenty recent, such as Wyteface* Mea- 
suring Tapes and Leroyt Lettering Equipment. No 





wonder it’s the engineers’ encyclopedia. 





























KE CATS WHISKER DEPARTMENT 


Factories within a 
Factory 


K&E headquarters are a town within a town, many 
factories within a factory. In one area they’re coating 
miles of papers and cloths. In another they’re turning 
Screws so tiny you feel like a hippopotamus if you try 
to pick one up. Here they’re grinding optical lenses. 
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Gee there are 
a lot of FIRSTS 
in this book ! 































There they’re putting graduations no bigger than a 
fly’s kneecap on scales of some sort. Here they’re do- 
ing fastidiously fine leather work. There they’re reeling 
off steel measuring tapes by the mile. 


___ elite 
i Se 


wn. —t— 
a 


ICZE was in theve sioliting, 
in World Ware T and IL 





But wherever you go you are aware of the age-old 
passion for precision and quality. And I’m not the least 
bit sorry that today I haven’t sold you a single K&E 
product. I’ve just tried a 
little bit to sell you on the 
people at K&E—and to get 
you to believe that you 
can safely make K&E 
products trusted part- 
ners in your own crea- 
tive work. 


*Trade Mark 
tTrade Mark ® 







COMPARISON 
PROVES 
the VALUE of 


VEELOS 
the Adjustable V-Belt... 


eT: 


LINK 


F you specify v-belt drives for the machines you design 


you'll be interested in this clear statement of facts about 
VEELOS, the link v-belt, and endless v-belts. 


These 4 reels of Veelos provide 
up to 316 standard v-belt sizes, 


COMPARISON TABLE 
VEELOS and ENDLESS V-BELTS 


Veelos V-Belts 


Any length can be provided for any v-belt drive 
due to link construction. 


MINIMUM INVENTORY. 4 reels can care for 
every v-belt need in the O, A, B and C widths. 
No deterioration or obsolescence of spare belts. 


SMALL SPACE. It takes less than 2 square feet 
of wall or floor space to store 4 reels of easily 
identified Veelos. 


Installs quickly on any drive without resetting 
motor or tearing down outboard bearings. 


Belts can be adjusted or replaced without mov- 
ing the motor. 


Full power delivery can be maintained because 
the tension of each belt in a matched set is kept 
uniform by removing or adding links. 


No limitations are imposed by belt length. 


Endless V-Belts 


Standard or special lengths must be supplied for 
individual drives. 


LARGE INVENTORY. 316 sizes are required to 
provide a complete stock in the O, A, B and C 
widths. Spare belts not immediately used will 
age and deteriorate. 


LARGE SPACE. Walls and ceilings are often 
covered with stocks of endless v-belts. Identifying 
and maintaining full stocks is difficult and costly. 


Necessary to reset motor and tear down drives 
with outboard bearings. 


Sliding or pivoted motor bases are necessary to 
replace endless v-belts. Belts cannot be adjusted 
individually. 


Individual belts cannot be adjusted to maintain 
uniform tension and provide full power delivery. 


Limited by the availability of standard or special 
belt lengths. 


“x 


If you would like to learn more about 
Veelos—how it can save you money and 
keep your machines producing—write 
today for your copy of the Veelos Data 
Book. It’s free and full of facts ! 


MANHEIM MANUFACTURING & BELTING COMPANY 
MANHEIM, PENNSYLVANIA 


..» ADJUSTABLE TO ANY LENGTH... ADAPTABLE TO ANY DRIVE 


Made in all widths in three types: regular, oil-proof and static conducting. Also 
double V in A and B. Packaged on reels in 100-foot lengths. Sales engineers 
in principal cities; over 350 distributors throughout the country. VEELOS is 
known as VEELINK outside the United States. 
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oT TS bg = 
CAN HELP 
you NOW 


Oilite Finished Machine Parts — with NO Machining 


AMPLEX 


al 





OULiTre 


Here's how: 


Oilite finished machine parts pro- 
vide dependable replacements 
for bronze, brass, aluminum, 
cast iron, steel, and plastics. 
Frequently, replacements are 
permanent. 


Oilite Material 

Many Oilite raw materials, i.e., 
metal powders, are produced 
from by-products, readily avail- 
able. 


Tooling 
Using Oilite finished machine 
parts, you save 

Tooling programs 

Tool Design 

Machine Tools 

Jigs and Fixtures 

Cutting Tools 

Gages 

Floor Space 

Skilled Manhours 
Amplex type tools are, by com- 
parison, inexpensive. Tool and 
die making facilities are available. 


Delivery 

Making Amplex tools generally 
requires only days or weeks and 
no additional machines. 


Case Histories 

Under conditions like today’s 
we were in quantity production 
within six (6) weeks or less com- 
pared to eighteen (18) months 
by other processing. 


Service 

Our engineering and research 
covers a period of more than 
twenty (20) years in the produc- 
tion of Oilite metal powder prod- 
ucts. 

Home office personnel is aug- 
mented by a large staff of field 
engineers located in principal 
cities of the United States and 
Canada. 





PRODUCTS 


OILITE PRODUCTS fNCLUDE heavy-duty, oil-cushion, self-lubricating, ferrous-base bearings; Oilite bronze” and 


other nonferrous* bearings; self-lubricating cored* and bar* stock; permanent filters; and fric is 


tion units. 














See) = MICRO SWITCH 
fo meet every 


Pe ee NG MICRO SWITCH does not make “A 

; — : switch.” MICRO SWITCH makes — or 

ya \ can make — snap-action controls to meet 

- practically every requirement where pre- 

ae oe cision switching of electrical current is 
involved. 


Fw These lightweight, small, precise switches 
eS ne af are supplied with easily mounted hous- 
& RUE a ings to meet rugged operating conditions 

So Sa such as shock, vibration, exposure to dirt, 
Le) Cates dust, splash or hazardous atmosphere. 


WANS RN 3 Rod They are available with actuators to meet 


{2\ 
\w) 








ere 2 ' the most complex installation problems. 

Their extremely small size, accurate re- 

_ peatability and unusually long life make 

a them ideal components for modern 
w streamlined designs. 


MICRO SWITCH field engineers have 
(as worked with design engineers in every 
oa phase of industry in the development of 

over 5000 different types of characteris- 
a Res: a tics, housings, mountings, actuators, each 
| ‘2 to meet the specific requirements of a 
specific design. 


This field service is available to you, to 
assist you in the selection of the exact 
= ‘- MICRO precision switch to make your 
> ie product economical to build and precise 





“a i in operation — and to assure long-life, 
trouble-free use. Contact the nearest 
MICRO SWITCH branch office today. It 


may save you time and money. 


DIVISION OF 















can supply a precision switch 
electrical switching requirement 


Richards-Wilcox Engineers find a 
MICRO Precision Switch is “good design” Js 
in elevator safety door edge. ¢ — 


























Among the many diversified products of 
Richards-Wilcox Mfg. Co., world’s largest 
manufacturers of door hangers and tracks, 
is a safety door edge for passenger elevators. 


This device is designed to prevent a person 
or object from being caught between door 
and jamb while the cab doors are closing. 


Essentially, the safety door edge consists 
of a molded rubber edge which encases a 
steel cable. This cable extends along the 
door’s entire height, over a cable sheave, 
and thence to a spring which holds the cable 
taut. 


Pressure against the cable, as by a person 
not entirely clear of the elevator doors, 
actuates a MICRO precision switch. This 
instantly reverses the door movement, per- 
mitting safe passage to or from the cab. | ad 
Richards-Wilcox engineers selected a | an 
MICRO precision switch for this application 
because of its small size, to fit into limited 
space; extreme sensitivity; capacity for 
long-lived dependability; and plenty of 
overtravel without harm to equipment. 








Illustrated is the use by Richards- 
Wilcox of the small, precise Type 
“W" leaf-actuated MICRO preci- 
sion switch. Located at the top of 
the door, the switch is actuated 
by the dog on the sheave pulley | 
when door cable. is tightened by 
pressure against the door edge. 


MICRO & SWITCH 


FREEPORT, ILLINOIS 
MICRO Snap-Action Switches . . . Honeywell Mercury Switches H 


MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 

























DESIGN POTENTIALS 


one ae - 
‘ * 












_ Bine and Aluminum 
DIE CASTINGS 


Space limitations, usage and other reasons may dictate a 
complicated part like the precision airplane switch housing 
illustrated. There are cored holes and bosses on six sides 
plus an interlocking core. The Madison-Kipp die casting 
process is ideal for producing these “special” shapes and 
offers the designer great flexibility within a reasonable 
cost budget. Please send all inquiries to our home office 
in Madison, Wisconsin. 


MADISON-KIPP CORPORATION 


210 WAUBESA STREET, MADISON 10, WIS., U.S.A. © Séclted a DIE CASTING Weehantes 


i ANCIENS ATELIERS GASQUY. 31 Rue du Marais, Brus- 
sels, Belgium, sole agents for Belgium, Holland, France, 
and Switzerland. 


WM. COULTHARD & CO. Ltd., Carlisle, England, sole 


eo Expenenced cu LUBRICATION Exgcncercng 





0 Ouginalors of Really 


agents for England, most European countries, india, Aus- “2 
tralia, and New Zealand. High Steed AiR TOOLS 
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Baca nina 


MOTOR CLEANING 





‘el 


.. INSPECTION... OVERHAUL! 


— A MOTOR that actually blows 

itself clean! Dirt is carried away 
by cooling air blown over the ribbed cast 
iron frame and bearing housings of this 
new Allis-Chalmers tefc motor. 

Dirt can’t build up to cause overheat- 
ing. Concealed air passages and pockets 
have been eliminated. Even oily dirt that 
sticks can simply be wiped or blown off. 

And this means savings! Maintenance 
Costs are traditionally low on totally-en- 
closed, fan-cooled motors. But they're 
lower than ever before on the new Allis- 
Chalmers Type APZ tefc motor. 


Rigid Censtruction 
The frame is cast iron which has high 


Texrope and Vari-Pitch are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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resistance against corrosion and distor- 
tion. Bearings are pre-lubricated at the 
factory and should need no attention for 
years. Tapped holes with pipe plugs to 
permit regreasing and to provide grease 
relief are standard equipment. 

Get All The Facts 
The new Allis-Chalmers Type APZ total- 
ly-enclosed, fan-cooled motor is built in 
all NEMA standard frame sizes from 
224* to 505. Also in explosion-proof 
type. Your A-C Authorized Distributor 
or District Office has complete informa- 
tion. Call today, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for Bul- 
letin 51B7225. A-3426 


LLL LLL a a a a a ey 


ro 


© 


Applied... 
Serviced... 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and Sales Offices 
throughout the country. 


CONTROL — Manual, 
magnetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 





TEXROPE — Belts in 
all sizes and sections, 
standard and Vari- 
Pitch sheaves, speed 
changers. 


PUMPS — integra! 
motor and coupled 
types from ¥% in. 
to 72 in. dischorge 
and up. 





*Similar design non-ven- 
tilated motors Type APK, 
also available in frames 
203 to 224 inciusive. 


rinse it tabrabiosssns 


li i lath it sini nl 
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File: Simmons LINK-LOCK » Mads toe Paha 








When the armed forces needed a positive, high- 
strength fastening device for instrument housings, 
transit cases, and storage boxes, Simmons devel- 
oped LINK-LOCK. This brand-new device doesn’t use 
springs, yet works with fingertip pressure through 
a umique mechanical arrangement: the vertical 
sliding latch is moved in and out of locking posi- 
tion by a disc rotated with a wing nut. The fastener 
is immune to low temperatures, is easy to operate 
even with arctic mittens, furnishes up to 450-lb. 
pull-down pressure. Open or closed, it lies flat 


against the side of the case it fastens. 











LINK-LOCK may be the answer to your fastening problem. If your design 
involves heavy fastening pressures, watertight sealing, high strength, resistance to im- 
pact, ask about LINK-LOCK. Simmons can furnish it with special engagement-latch 
details, or for operation by bolt or screwhead instead of wing nut. Write for LINK-LOCK 
DATA SHEET today. It gives complete details and dimensions. A Simmons engineer will 
be glad to work with you on your fastening problems. 


SIMMONS FASTENER CORPORATION, 1756 No. Broadway, Albany 1, New York 





e LINK-LOCK 
IMMMON S | once 
SPRING-LOCK 


ROTO-LOCK 





FASTENERS WITH USES UNLIMITED 
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UENCE By an ingenious method devised by Houghton engineers, 
yore durable leather is thoroughly impregnated with tough, 
“springy” synthetic rubber. 


Although limited in supply at present, due to allocations 
of raw materials, this new development is definitely the 
packing of tomorrow, combining the outstanding bene- 
fits of both leather and rubber. 


Advantages LEATHER Offers : 
@ Low coefficient of friction 
@ Longer life 
@ High resistance to abrasion, 
extrusion and cold vulcanizing 


Benefits RUBBER Provides : 
@ Perfect Seal 
® Resistance to heat, oils, solvents 
@ Exceptional pliability 
@ Ease of installation 

Houghton VIM #1243 Leather Packings—already in use 
for several years—are performance-proved! They are 
supplied in “V” and Cup Types, on rated orders, in 
standard sizes only. For full details, write E. F. Houghton 
& Co., Philadelphia 33, Pa. 


e.- products of 


Hh 


S, 
| 
“Ready to give you 


on-the-job service ... 


ope t& PALASEO 
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handle more shapes— 
sizes and materials 
on one machine! 


—give the machines you build extra “Change- 


over Capacity”—extra profit capacity with— 


REEVES 


VARIABLE-SPEED DRIVES 


With so many plants now converting to de- 
fense production, your customers are in Critical 
need of machines that can handle the greatest 
possible variety of work without costly delays 
in changing over from one job to another. 

By making Reeves Variable-Speed Drives 
standard equipment, you can give your cus- 
tomers machines that handle a far wider range 
of shapes, sizes, and materials—merely by 
turning a handwheel, touching a button, or 
automatically. And, always, for each different 


REEVES PULLEY COMPANY - COLUMBUS, 


» 
shape, size or material, the Reeves Drive will 
deliver exactly the right speed to assure the 
maximum rate of production. 

Take the first step today in this vital im- 
provement of your product. Write for the name 
of the REEvEs Speed Control Engineer in your 
locality. He’ll give you full details on America’s 
only complete line of variable speed drives... 
the reliable REEVEs line . . . competent counsel 
on how to adapt REEVES to your particular 
needs. No obligation, of course. 


INDIANA 


Recognized leader in the specialized field of variable speed control 


Ask for complete information, includ- 
ing engineering drawings and tech- 
nical data, on the full line of REEVES 
Variable-Speed Drives and Controls. 
Send for Catalog No. H75-3N. 


ss 


ne 


accurate - variable 


Spe ed 
te E Conta 
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Example: Here’s how National Cash Register uses REEVES- 


equipped machines to handle more shapes, sizes and materials 


REEVES Variable-Speed Drives are standard equip- 
ment on the three sizes of Henry & Wright Dieing 
Machines, manufactured by Henry & Wright, 
Hartford, Conn., which are used by The National 
Cash Register Company, Dayton, Ohio. These 
machines produce 310 different parts at rates 
varying from 80 strokes per minute for larger 
parts or heavier stock to 400 strokes per minute 


for smaller parts or lighter stock. Machine speeds 
must be changed over that wide range with the 
least possible delay. In above installation, a REEVES 
Vari-Speed Motodrive (arrow at right) accu- 
rately controls the rate of feed into the dieing ma- 
chine. Another REEVEs Motodrive (arrow at left) 
varies the machine’s strokes per minute, to as- 
sure maximum production of each different part. 


Make REEVES standard equipment on your machines ... choose 


from the complete line built around these three REEVES basic units 


VARIABLE SPEED TRANSMISSION provides 
infinite, accurate, stepless speed adijust- 
ability over a wide range—as high as 
16 to 1. Sizes to 87 hp. 


VARI-SPEED MOTOR PULLEY converts any 
standard, constant-speed motor to a 
variable speed drive. Speed variations 
to 4 to 1. Sizes to 10 hp. 





VARI-SPEED MOTODRIVE® combines mo- 
tor, speed-changing mechanism and gear 
reducer in one unit. Speed variations as 
great as 10 to 1. Sizes to 25 hp. 
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Van Hi uffel 


aa cold-formed metal tubing 


and shapes solve problems 
for the makers 


ef @ 


It may be a far cry from vegetables to Van Huffel, 





I 


but farm equipment.manufacturers will tell you 


they are both basic in the scheme of things. 


For instance, where deadweight must be cut 
from a tractor without sacrificing strength . . . 
where a farm implement must be easier to carry, 
move or lift without complicated fabrication . . . 


a lot of production problems 
are being solved by the versatility 


of Van Huffel metal shapes and tubing. 


VAN HUFFEL 


TUBE CORPORATION * WARREN, OHIO 


WHLDED, LOCK SEAM, OPEN SEAM, BUTTED TUBING, SHAPES AND MOULDINGS 


f/ B/\ 
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If you design or manufacture 
motorized machinery, it will pay 
you to consider A-B controls. 
These time-tested A-B control 
components are available in a 
wide variety of types and sizes. 
With these components, quickly 
selected from the A-B Handy 
Feputar ail. Catalog, you can assemble con- 


ap! it CONTROL 
axes COMPONENTS 


trol panels > provide the exact 
control sequence needed for 
maximum output. 

If you have a new machine 
on your drawing boards, why 
not call in an Allen-Bradley con- 
trol engineer. His advice may 
simplify your control design and 
improve your machine operation. 


ing machine 


with A-8 con- Allen-Bradley Controls are a Sales Asset to any Machine Tool 
trols in base. 














MANUAL STARTERS 


Bulletin 609 Manual 
Statters have quick 
make, quick break con- 
tacts and overload 
relays. In a variety of 
enclosures. 


SELECTOR SWITCHES 
Selector switches and 
oiltight push buttons. 





DRUM SWITCHES 

Drum Switches for pilot 

control service, reversing 

operation, and multi- 

speed motor control. 
in 





COMBINATION 
STARTERS WITH 
DISCONNECT UNITS 
These Bulletin 712 Com- 
bination Starters have a 
manually operated dis- 


connect unit and a mag- 
netic starter switch with 


ee 


Bes & 


Close-up of A-B a . = overload relays on a 
control components ——_ ane ns panken 
mounted in compart- with circuit breaker. 
ment of machine base, 





LBS AMAL AAR ER te OR 


MAGNETIC SWITCH 


The A-B line of Bulletin 


Follow the example of leading machine tool manufacturers by siaaaaen Pee 


adding A-B controls as a sales asset to your motorized machines. 1 to 300 hp, 220 v; 
Catalog will be gladly sent to you on request. 600 hp, 440-550 v. All 
Allen-Bradley Co., 1316 S$. Second St., Milwaukee 4, Wisconsin - have double break, sil- 


ALLEN-BRADLEY 


overload relays. 
MOTOR CONTROL 





» Quality 





Fifty ampere 3-Pole Contactor in 
ci general purpose Type | Enclosure. 


r 
Bulletin 700 Type BT Relay with 
a step-down control transformer. 





Do you need small relays from one to 
8 poles...or contactors up to 900 
amperes? Do you want hum-free con- 
tactors? You will find all of these units, 
and more, too, in the Allen-Bradley line 
... factory tested... ready to install 
...and good for millions of mainte- 
nance-free operations. 

Type BX universal relays have inter- 
changeable normally open and nor- 
mally closed contacts. No reassembling 
needed to change contacts. 


For A-C and D-C Automatic Control Panels 











A fewof the many relays in the Allen-Bradley 
line are illustrated above. 


@ Type BX Universal A-C Relay—in Enclosure 
2 Type BM Mechanically Held Relay—No Hum 
2 Type CL Low Coil Current Relay 

@ Type BA 3-Wire Thermostat Relay—Open 
@ Type BX 8-Pole Universal Relay—Open 

@ Type B 2-Pole A-C Relay—Open 

@ Type BX Universal A-C Relay—Open 

@ Type BM Mechanically Held Relay—Open 
@ Bulletin 202 2-Pole D-C 25-Ampere Relay 


Write for Bulletins 700 and 200. * 


Allen-Bradley Co., 1316 South Second Street, Milwaukee 4, Wisconsin 
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For 
conductivity 
plus strength 

specify 
BERYLCO 
10 and 50 


_ we G44 
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Need a current-carrying material which 
is harder than copper, with greater 
resistance to wear? Investigate Berylco 
beryllium copper. 


Berylco 10 has a conductivity of 45% 
and a tensile strength as high as 
130,000 psi. It also has high elastic, 
endurance and impact strength... 
good corrosion resistance ... ability to 
withstand high temperatures. It has 


been widely used in circuit breakers, 


THe BERYLLIUM 


switch gear, and other current-carrying 
parts. It is available as strip, rod, bar, 
wire and forgings. 


Berylco 50 has even greater conductiv- 
ity than Berylco 10. It exceeds the re- 
quirements of RWMA Class 3 resistance 
welding alloys. Its hardness and conduc- 
tivity make it ideal for spot, seam, 
flash and projection welding dies and 
electrodes. It is available as rod and 
bar stock, and as seam welding wheels. 


Strength, conductivity, resistance to 
wear are only a few of the superior 
properties of Berylco beryllium copper. 
Find out what Berylco can do for you... 
take advantage of the technical knowl- 
edge of the world’s largest producer. 


Tomorrow’s products are planned today 
— with Berylco beryllium copper 


SAMPLE MATERIAL AVAILABLE FOR 
TESTING PURPOSES 


CORPORATION 


DEPT. 1L, READING 1, PENNSYLVANIA 
New York « Springfield, Mass. *« Cleveland * Dayton * Detroit * Chicago * Minneapolis © St. Louis ¢ Seattle * San Francisco ° Los Angeles 
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Representatives in principal world-trade centers 
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your easy-to-use CRANE Catalog 


You can design better piping into any product .. . faster... when 
you specify from your Crane Catalog. Here, between two covers, 
you'll find the world’s most complete assortment of quality piping 
materials—carefully arranged for convenient selection. And for 
every piping item there’s a full listing of recommended services; 
complete design, material, and construction details; plus helpful, 
easy-to-use pressure and temperature rating tables. In addition, 
your Crane Catalog answers general engineering questions con- 
nected with designing efficient piping systems. 

Specifying Crane gives your product added value, too. Now 
that replacements are harder to get, your customers realize more 
than ever the advantages of dependable, longer-lasting Crane 
Quality equipment on the machinery they buy. 


& FOR A BIGGER SELECTION OF BETTER PIPING 
... CHECK THE BROAD CRANE tine 


ANGLE e] Re) :}- 
7 a on 
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SCREWED mes iy 
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SEDIMENT 
{ sepaRATORS 


CRANE 


VALVES - FITTINGS * PIPE °* 


Key to better piping design... 


Steam Generator by 
: Clayton Manufacturing Compan), 
“ . El Monte, California 


PLUMBING ° 
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FOR RUGGED, DEPENDABLE 
service on steam, water, oil and 
gas lines—Crane recommends 
150-Pound Brass Gate Valves 
with accurately guided solid 
wedge disc. Tight stem seal as- 
sured by high quality stuffing 
box packing and gland; can be 
repacked under pressure. Rising 
or Non-Rising Stem; screwed or 
flanged ends. Sizes: 4 to 3-inch. 
See your No. 49 Crane Catalog, 


page 17. 





General Offices: 

836 S. Michigan Ave., Chicago 5, Il. 
Branches and Wholesalers Serving 
All Industrial Areas 


HEATING 








' for 


> your 
DEFENSE PRODUCTION... 


S. end for this 


NEW 
BULLETIN 


How Aluminum Industries, Inc., is 
supporting defense contract holders 
with first-class service on their alumi- 
num castings needs is outlined in this 
new Bulletin No. 20-A. 


The chemical and metallurgical laboratories, completely equipped for strict 
quality control . . . the pattern shop . . . the foundry with its 2,500,000 pounds 
monthly capacity (one of the largest in the United States) . . . the tool room, where 
skilled tool and die makers turn out precision work on the latest type machine tools 
. . . the engineering department staffed by engineers who from long specialized 
experience with aluminum know how to help you realize maximum benefits from 
the use of aluminum castings — these and other Aluminum Industries facilities for 
serving you are illustrated and described in this new bulletin. 
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If you are seeking a dependable, proven source of supply for aluminum castings 
made to your requirements, in any sizes and in any quantities, it will pay you to 
ask for our recommendations and quotations. 

Bulletin No. 20-A is free to any defense contract holder who wants to be sure 
he can obtain the type of aluminum castings he needs to help keep his defense 


0) 7 ie MA | T © production moving smoothly. Send for it today. 
ALUMINUM INDUSTRIES, INC. 
t 








CINCINNATI 25, OHIO 


, Gand 
) 





ALUMINUM PERMANENT MOLD, SAND ond DIE CASTINGS...HARDENED, GROUND ond FORGED STEEL PaRTS 


i 
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This Investment Castin 


IS STRONGER AND COSTS 




























LESS THAN THE MACHINED 
PART IT REPLACEL 


Faced with a rise in machining costs, a manufacturer in 
Los Angeles, California, avoided an increase in the selling 
price of their rivet guns by using investment-cast head 
blocks. They were able to keep production costs down be- 
cause HAYNES investment castings need very little machin- 
ing to finish them. 


The head blocks—made from stainless steel—give excel- 
lent service. The cast parts are actually stronger than the 
machined parts that were used previously. Thus the quality 
of the gun has been improved—at no extra cost to the 
manufacturer or the user. 


This is only one of many examples of savings made pos- 
sible by HayNEs investment castings. Countless industrial 





parts can be produced by this method with marked econ- 
omy. Intricate parts that would be difficult or impossible 
to produce by other methods can be investment-cast to 
close tolerances. Castings are available in HASTELLOY and 
Haynes STELuITE alloys, as well as stainless, low-alloy, 


and carbon steels. The booklet, “Haynes Precision Cast- ae ; 

Use of precision - investment - cast 
head blocks has kept down the cost 
nearest district office for your copy. of producing rivet guns. 


ings” will give you more information. Call or write the 








HAYNE 


TRADE-MARK 





in Ss 





“‘Haynes,”’ “Haynes Stellite,”’ and ‘‘Hastelloy” are trade-marks of Union Carbide and Carbon Corporation. 
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NOW You Can BLL Where You Can't Look | 


DIAMOND 


\\ // 


Can You Use the 
“Utiliscope ? 


We ER. Se BS 


SN 


The advertisement at the right ap- 
peared in BUSINESS WEEK. It has 
been suggested that this ad con- 
tains considerable food for thought 
for the readers of MACHINE DESIGN 
also. The particular application illus- 
trated here may not interest you but 
it probably will suggest other uses 
for the “‘Utiliscope’’ in your oper- 
ations. 





If you want to look into the pos- 
sibilities of the “‘Utiliscope’’, simply 
write us for a copy of Bulletin 
1025K which explains the equip- 
ment and shows various applica- 
tions. Please address your request 
to Department “K”’. 














DIAMOND POWER SPECIALTY 


Here is another operation where the Diamond “Utiliscope” (wired television) 


CORPORATION saves manpower ... enables one man to do the work formerly done by two. 
The "Utiliscope” extends the power of the eye so you can SEE,where you 
Department “K”, Lancaster, 0. /s é Y Y Y 
P : can't LOOK. Obstacles that prevent direct observation (such as danger, 
building members, discomfort, distance, etc.) are easily overcome by the 
"Utiliscope.” 


The “Utiliscope” is surprisingly simple and low in cost. No special skill is 
needed for installation and operation. Stability and reliability are exceptional 

MB itl-MemOLil ito) ol MNT Me TolelibMelolel elie] ol(-M(oMeltl (olelel Mulellulililen 

Let us tell you about numerous operations where the "Utiliscope” is preventing 
accidents, saving labor, improving product quality and 
increasing production ... ask for Bulletin 1025. 








Dingyy 


TYPICAL USES- 





DIAMOND POWER SPECIALTY CORP. 


FIRST IN INDUSTRIAL TELEVISION WRITE FOR 
LANCASTER, QHIO «¢ OFFICES IN 39 PRINCIPAL CITIES BULLETIN 1025 


Diamond Specialty Limited — Windsor, Ontario 
Since 1903, Diamond has Manufactured Quality Equipment For Industry 














REPUBLIC STEEL 
CORPORATION 


STEEL & TUBES DIVISION 


224 EAST 13ist STREET 
CLEVELAND 8, OHIO 
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OSPITAL PATIENTS can relax in every position, from full-reclining to upright, 
H in this sturdy rejuvenating chair made by Barcalo Manufacturing Company. 
Steel tubing provides the stiffness and rigidity to make the chair steady and 
reassuring to the patient, yet light to move. 


The manufacturer likes the way ELECTRUNITE Steel Tubing works on this appli- 
cation. Uniform ductility and wall thickness assure rapid, predictable forming 
and bending of the tubes to shape. Where tube ends must be fully flattened at 
joints, there’s no trouble with cracks and fractures. The excellent surface of 
this BLECTRUNITE Tubing requires no special handling or trick treatments to 
hold long-lasting finishes under severe service. 


Have you considered using ELECFRUNITE Steel Tubing in your essential products, 
such as these invalid chairs? We'll be glad to discuss your problems . . . and 
offer you the benefits of Republic’s 3-Dimension Metallurgical Service. It’s the 
helpful service that focuses the knowledge and experience of field, mill, and 
laboratory metallurgists on your fabrication problems. 


ELECTRUNITE TUBING. 


MACHINE DesigN—December 195! 












ht, 


ry. 
nd 


— sr es J 





Standard 36-inch slitter, manufactured by Paxson Machine Co., Salem, Ohio 


rQDOIE¥ BROS 





the drive that hag ih ing 


delivery out of stock 


Foote Bros. Line-O-Power Enclosed Gear Drives offer 
industry compact, straight-line units with efficiencies of 
96% or higher. 

Duti-Rated high hardness precision gears are assembled into 
streamlined housings of rugged cast iron. 

Economical in original cost because the latest, most accurate high 
production machine tools assure rapid production with exceptional 
accuracy for long wear life. Economical to operate because simplified 
construction, minimum number of moving parts, direct splash lubri- 
cation, quality workmanship all hold maintenance to a minimum. 

Line-O-Power Drives are available for delivery from stock in 
double or triple reductions for capacities from 1 to 200 h.p., with 
ratios from 5 to 1 up to 238 to 1 





modern design 






gearing 









recisiom 


























Hygrade 
yn’ ee Enclosed 
Gearmotors Worm Gear Drives 


Foote Bros. Gear and Machine Corporation 
Dept. O, 4545 South Western Boulevard 
Chicago 9, Illinois 

Please send me a copy of Bulletin LPB on 
Foote Bros. Line-O-Power Drives. 





Potter Power Traction Though Caller Lean 
FOOTE BROS. GEAR AND MACHINE CORPORATION 
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Dept. O, 4545 South Western Blvd. 
Chicago 9, Illinois 
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Steam 
Moisture 
Injector 
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Proper control of the “‘proof’’ box is a very im- 
portant factor in cémmercial baking. These boxes 
“proof,” or raise, yeast-type doughs by means of 
warm, humid air that is kept at a pre-determined tem- 
perature and humidity. This air must not only be held 
consistently to requirements, but must also be con- 
trolled in such a way that condensation is prevented 
when box is turned on. 

To accomplish this, Anetsberger Brothers, makers 
of Anets proof boxes, chose Fenwal THERMO- 
SWITCH thermostats. In successful operation on 
these boxes for more than ten years, these thermostats 
maintain conditioned air with laboratory accuracy. 
Operating on 24 volts A.C., they regulate temper- 
ature and humidity of air with such precision that 
bakeries can depend on uniform “proofing.” 

Low cost, compact, precise THERMOSWITCH 
thermostats solve many types of control problems. 
Easy to install, easy to maintain, they operate on a 


\ 
\ Just fill in coupon and mail... 


los Angeles, Cal. 


Uniform “proofing” for bakeries 


PO ee EE EE we eee eee eases” 


\ 

\ 
ea \ tf Get this bulletin ... see what Fenwal | 
FREE: THERMOSWITCH Units can do for you. | 
no obligation. 


A FENWAL, INCORPORATED, 1912 Pieasant St., Ashland, Mass 


TEMPERATURE CONTROL ENGINEERS 


et ainisitalbsiaiiintngsibitnatieniionns ~~ ET 
IE, Js ae Pe OE Oe Mn AO 
Street ; 

City.. Sad sccctaideial Zone State 


assured by 


Multi-Purpose 
THERMOSTAT 


3 THERMOSWITCH thermostats 
control air in Anets Rack 
“Proof” Box. Thermostat (a) 
controls air temperature, therm- 
ostat (c) with wick acts as 
humidity control, and thermo- 
stat (b), set at 75 F, is wired in 
series with thermostat (c) to 
prevent moisture injection with 
resultant condensation and 
flooding when starting cold box. 


unique principle that permits effective control of 
many variables where heat is a factor. Their activating 
control element is the single-metal shell that expands 
or contracts instantaneously with temperature changes, 
making or breaking the totally enclosed electrical 
contacts. 

Find out now how Fenwal THERMOSWITCH 
units can help you. Mail coupon today. 


a; 
rive. -. but Only to heat 


T 

1 am chiefly interested in the applications checked: { 

! C Heating 0) Cooling 0 Humidity Control or De- I 

| 0 Alarm (over-temperature, techen ! 

| under-temperature) 0) Vapor Control | 

| C Timing (thermal) 00 Radiant Heat Control | 

| 0 Pressure Control (by controlling vapor temperature) | 

J ne ; OTHER (Please fill in your special requirements). ......-> | 
ee | COPS eee e eres rere eeseseeseseeesesesesesesee® vee ] 
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A-B-C Semi-Automatic 
Top and Bottom Case 
Sealer with Di d No. 
434 on main drive, No. 
66 on closing mechanism 
and 2”P roller conveyor 
attachments for convey- chain for conveying car- 
ing on A-B-C Case Un- tons through gluer sec- 
loader and Unscrambler. tion. 





Diamond No. 434 roller 
chain for main drive and 
No. 66 with cross flight 


@ For the packaging of products of all kinds 
for civilian or military use, modern auto- 
matic machinery is necessary because it 
multiplies the speed and requires a mini- 
mum of manual labor. 

Driven by dependable Diamond Roller 
Chains, the A-B-C Case Sealers and Un- 
loaders operate at high speed and low cost. 
Efficient steady operation is assured with 
minimum labor or attention. 

Whatever the particular requirement, 


DIAMOND 





a 





. 
te 


was YS <> a2 < 









MACHINE DESIGN—December 1951 


SIMPLE AS A-B-C 





Automatic Top and Bot- 
tom Case Sealer made by 
A-B-C Packaging Ma- 
chine Corp., Quincy, fil. 
Main drive Diamond No. 
434, No. 66 on sealing 
operation and 14"P ex- 
tended pitch chain for 
conveying the cartons 
through glver section. 













a. 
DIAMOND 


ROLLER 
CHAINS 


Simplify Operation 





short or long centers, fast or slow speeds, 
unusual strain or shock—wherever trans- 
fer of power or material without waste or 
slip is important—DIAMOND ROLLER 
CHAINS perform with time and cost sav- 
ing advantages. 

DIAMOND CHAIN COMPANY, Inc. 


Dept. 435, 402 Kentucky Ave., Indianapolis 7, Indiana 
Offices and Distributors in All Principal Cities 


ROLLER 
CHAINS 














2 
punishment 
outside because... 


@ Oil reservoir on top bearing insures continuous 
Whether the weather is tame or terrible, this De Laval lubrication . . . eliminates dry starting after shutdown 
f : : : periods . . . stops rust and corrosion. 

worm gear speed reducer stays in action. Day-in, day-out, it : 
k s . @ A simple, positive displacement pump provides forced 
eeps driving the fan of the cooling tower because - feature lubrication to upper bearing. Design of gearing 
for feature — this De Laval unit is designed to take punish- and oil pump permits reverse operation for de-icing. 
ment under the most rugged conditions. e Take a good look @ Water slinger prevents accumulation of moisture 

. ‘ ‘ - 7. around shaft. 
at the De Laval design detailed at right. You will see why it 
rates high on dependability, long on service. Whatever dial ere ; “ 

° i ; t 
you manufacture —if you use speed reducers — homily oe Be wzone (Bow — 
remember that De Laval Speed Reducers are . . . @ Roller bearing specially selected to carry heavy 


Built To Be Built-Into A Quality Product downward thrust load. 


@ Integrally-cast fins, parallel to air flow, aid cooling 
Bottom of casing is heavily ribbed to prevent 
distortion from heavy fan loads. 


@ Every De Laval worm gear speed reducer is factory- 
tested before shipment. 





























@ Close-fitting oil seal keeps moisture out of bearing. 












AVA 


DE LAVAL STEAM TURBINE COMPANY e TRENTON 2, NEW JERSEY 
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Automatic 74KZ-/P 


between bolt head and nut 


e Wear and looseness are certain to develop in bolted assemblies 
as a result of service conditions. 


e Reliance Spring Lock Washers automatically exert reactive 
pressure to compensate for such a condition and maintain ten- 
sion in the bolted parts, thus minimizing wear. : 


e They also serve as hardened thrust bearings, permitting 
greater applied tightening torque. 


e@ There’s a type of Reliance Spring Lock Washer for every 
fastening application and requirement. Write for Bulletin W50. 
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MANUFACTURING COMPANY, RELIANCE DIVISION s=4> 


_ se 


eccn OCK WASHERS 













OFFICE AND PLANTS * MASSILLON, 
SALES OFFICES: NEW YORK ¢ CLEVELAND * DETROIT * CHICAGO »* 
SAN FRANCISCO * MONTREAL 


In Canada: Eaton Automotive Products, Ltd. London, Ont 


OHIO 



























FOR 
SAFE, POSITIVE 
POSITIONING 
HERE 






Electric traverse for the wheel base of this Landis 
Grinder is an exacting function. The critical control 
of over-travel depends upon positive, accurate 
action of the limit switch, to prevent damage to 
the machine. 

No wonder they picked Snap-Lock! It’s the choice 
of over 80% of the nation’s machine tool builders, 
proved in use for dependability under the extremes 
of heavy-duty service. Here are the exclusive 
design and construction features that have con- 
tributed to this outstanding acceptance record: 


1. SNAP make and break (fast acting—accurate) 
2. Pure silver self-wiping contacts (no arcing) 


SNAP-LOCK 


SWitcw 


3. Positive on or off locking (can't stop on dead center) 


4. Separate sealed electrical and mechanical sides (for added 
safety) 


5. Hardened steel moving parts (for greater strength, longer life) 


Snap-Lock Limit Switches are built in a variety 
of types and sizes to suit every industrial appli- 
cation; special mountings are available. May we 
show you how they can be de- 


signed into your product? 


‘esky 
SIMIT SWITCHES 


The complete range of Namco standard ! & 
Snap-Lock Limit Switches is illustrated and 
tabulated in Bulletin EM-50. 





The NATIONAL ACME CO. 


180 EAST 131st STREET on ee 0 oe Pe 
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Compare these advantages: 
@*LOWEST PRICED machine of its class available. 


@ NO FUMES. Bruning Copyflex machines use no 
vapor developer, therefore cannot possibly emit 
unpleasant fumes. 


@ NO INSTALLATION. No exhausts needed. Just 
connect to a 115 volt AC electric power circuit. 


@ NO TRAINED OPERATOR NEEDED. Your secre- 
tary, the office boy, or anyone else can operate 
a Copyflex without special training. 


(BRUNING ) 


Specialists in copying since 1897 
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now, | get prints when 
| want them — 
for only a few cents each! 


NEW! the low-cost” COPYFLEX “20” 


With this new, low-cost whiteprinter, the Copyflex “20”, you no 
longer need wait for prints. You get them when you want them, 
as you want them—for only 2¢ (average) per. sq. ft.! And that 
includes all costs . . . material, labor, depreciation, etc. 


The Model 20 is a completely new, medium volume machine 
that sells for the lowest price of any machine in its class. It has a 
full 46” printing width, takes cut or roll stock, and delivers com- 
pletely developed, ready-to-use prints. It requires no installation, 
no special training to operate. 

Besides making prints of your engineering drawings, it quickly 
copies production orders, specifications, accounting reports, and 
other vitally needed paperwork. See how the Model 20, or one 
of our other models, can help you. Clip the coupon now and 
youll be on the road to faster copying — at substantial savings. 


Dept. O-121 100 Reade St. New York 13, N. Y. 


[] Send me full details on the Model 20 Copyflex. 


C] | would like to see a Copyflex machine demonstrated. 


Company . a ee 


Street eeapeeictetetiatl a. : = 
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Yes, all the way through, from outer rim to hub, 
these Bethlehem blanks are good, clean, solid 
metal—solid steel. 

Frankly, we go all out to make them strong. 
Starting with choice steel from selected heats, we 
forge and roll the blanks in a single operation. This 
unique process combines, in the finished piece, the 
strength of a forged part and the smoothly-flowing 
grain of a rolled one. As a result, thinner sections 
are often possible, so that considerable savings in 
weight can be made. 

Another advantage: the blanks are so easy to f SP 
































machine. No matter where you cut—no matter fa 
how deep—you’re always cutting in firm, homo- Rir 
geneous metal of uniform density. There’s no danger - 
of running into flaws after expensive preliminary ric 


cuts have been taken. Ur 

Bethlehem blanks are especially good for heavy- 
duty applications, such as gears, crane and sheave [yo 
wheels, turbine rotors, flywheels, tire molds, etc. a 
Sizes range from approximately 10 in. to 42 in. OD, ho 
with heat-treating optional. Write for Booklet 216; 
it contains many pictures and will give you scores | 4s 
of details that we haven’t room for here. gr 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. pr 


On the Pacific Coast Bethlehem Products 
are sold by Bethlehem Pacific Coast Steel 


er Bethleh 
PAM] aY] <Stci xeon Corporsion 


STEEL 





ea «@ 
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2 TRUARC RINGS. 
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ELIMINATE BULKY THREADED RETAINERS 
. .,. SAVE 41 MINUTES...°4.02 PER UNIT 


OLD WAY Oversize internal and external retainers 
required costly milling, turning and threading opero- 
tions. Assembly and disassembly (for inspection and seal 
replacement) was slow, difficult and expensive. Wall 
thickness and weight were excessive 





Sperry Products, Inc., Danbury, Conn., saved 41 minutes in manu- 
facturing and assembly time by using 2 Waldes Truarc Retaining 
Rings in place of old-fashioned threaded retainers in their self- 
sealing couplings! With Truarc Rings many tooling operations were 
eliminated ...important savings per unit were made in raw mate- 
rial (1% Ibs. metal), overall size (3/16” diam.), and weight (1 Ib.). 
Unit efficiency was greatly increased! 

Redesign with Truarc Rings and you, too, will cut costs. Wherever 
you use machined shoulders, bolts, snap rings, cotter pins, there's 
a Waldes Truarc Retaining Ring designed to do a better job of 
holding parts together. 

Truarc Rings are -precision-engineered ...quick and easy to 
assemble and disassemble. Always circular to give a never-failing 
grip. They can be used over and over again. 

Find out what Truare Rings can do for you. Send your blue- 
Prints to Waldes Truarc engineers for individual attention, without 
obligation. 







NEW WAY An internal (series 5000) and an ex- 
ternal (series 5108) Truarc Ring are set into 2 grooves. 
Light, strong, economical Truarc Rings simplify assembly, 
disassembly, maintenance. Unit is smaller, more efficient. 
Greater accuracy because of positive stop positions! 











USE OF 2 TRUARC RINGS ELIMINATED THESE COSTS 


MACHINING: 
outer shoulder ring: 15 minutes .... $1.12 
inner retainer: 20 minutes........ 1.50 
threading: 4 minutes ........... .30 
ee Tee 13 





Total labor savings . . . . $3.05 
MATERIAL: 


brass threaded retainers......... 97 


TOTAL SAVINGS WITH TRUARC RINGS .. . $4.02 








3 





For precision internal grooving and undercutting . .. Waldes Grooving Tool. 


SEND FOR NEW BULLETINS a> 





.>/ WALDES 


=; TRUARL 


REG. U.S. PAT OFF 


RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


con TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
. aa ATENTS: 2.302.947: 2.302.948; 2.416.852; 2.420.921: 2.428.341; 2.439.785: 2,441,046; 2.455.165: 
483.380; 2.483.383: 2.487.802: 2.487.803: 2.491.306; 2.509.081 AND OTHER PATENTS PENDING. 
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Waldes Kohinoor, Inc., 47-16 Austel Place, L. I. C. 1, N. Y. 
Please send engineering specifications and data on Woldes 
Truarc Retaining Ring types checked below. MD-123 


0 Bulletin #5 Self-locking ring types 

0 Bulletin #6 Ring types for taking up end-play 

© Bulletin #7 Ring types for radial assembly 

O Bulletin #8 Basic type rings 

DC Send me information about the Waldes Grooving Tool. 


Name 
Title 
Company 
Business Address 
City Zone State___5678 
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WHITNEY 


Silent Chain 


DRIVES 


Transmit Smooth, Uniform Power, 
Provide Perfect Timing, 
Give Long Operating Life 


Illustrated is the “Inker Drive” as used in the 
r famous Harris Presses, manufactured by 
“ii Harris-Seybold Co., Cleveland, Ohio. 
sj In order to maintain perfect impressions, 
it is absolutely essential that this drive op- 
erate smoothly; back lash, creep or chatter 
cannot be tolerated as they would affect 
printing quality. 

To obtain the perfect timing necessary and 
to get uniform power transmission for the 
all-important inking operation, Harris- 
Seybold Company uses Whitney Silent Chain 
Drives exclusively. Their experience over the 
past twenty years has proved conclusively 
that Whitney Silent Chain Drives transmit 
full power without friction or slippage . - - 
contribute to product reputation through 
real service performance. 

In addition, Whitney Chain Drives are de- 
pendable drives . . . give long-lived service 
with minimum maintenance. 

No matter what your drive problem, 
Whitney Chain Drives — Silent, Roller of 
Conveyor — the all steel drives . . . can help 
you simplify designs and cut power trans 
mission costs. 


Whitney Chain Company 


| 205 HAMILTON STREET, HARTFORD 2, CONNECTICUT 
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U.S. MOTORS 


SELF-LUBRICATED for normal life 
plus LUBRIFLUSH for longest life 


Far Superior to Ordinary Lubrication 


When bearing grease fails, any bearing can fail. Life of a bearing de- 
pends upon the effectiveness of the lubricant. As long as the proper 
grease is uncontaminated by acid, dirt, dust and flakings, bearings are 
long lasting. But no pre-lubricated bearing is 100% sealed, and the 
lubricant will deteriorate. Bearings breathe; they eventually become 
contaminated. Now, with Lubriflush, bearings are fully grease-sealed 
to eliminate contamination under normal operation. When severe con- 
ditions require re-lubrication for longest life, Lubriflush automatically 
purges and renews the lubricant, therefore prolonging bearing life. 


Other U. S$. Motors features 


@ Asbestos-Protected Windings @ Solid Centricast Rotors 

@ Normalized Castings @ Dual Cyclone Ventilation 
@ Annealed Steel Laminations @ Deep-Groove Ball Bearings 
@ Streamlined, Shielded Housings @ Factory-Exchange Stators 


AMOUNT OF GREASE IN DIFFERENT BEARINGS Labi ush 


AT NO EXTRA COST 
Ld 7 - sc 
Vy o1. 


oe be} 1 oz. , 


‘Ka )? =i VEE SLA AIRY DS) 
TANDARD BEARING SEALED WITH LUBRIFLUSH 6 oz. 


Request Lubriflush Bulletin 1549 
and Complete Line Bulletin 1543 


12 times more lubricant volume U S. ELE CTRIC. ‘AL MOTO RS Inc 


Note in above drawing the increased lubricant 
capacity of U. S. Lubriflush bearings—actually pacific PLANT: Los Angeles 54, California ATLANTIC PLANT: Milford, Connecticut 
12 times the volume of grease used in a stand- 
ard shielded bearing. Atlanta 3, Ga.; Bakersfield, Calif.; Boston 16, Mass.; Chicago 8, Ill.; Cincinnati 16, Ohio; Cleveland 14, 
Ohio; Dallas 9, Texas; Detroit 2, Mich.; Frenso 1, Calif.; Houston 4, Texas; Indianapolis 4, Ind.; 
Milwaukee 2, Wisc.; Minneapolis 2, Minn.; New York City 6, N. Y.; Philadetphia 2, Pa.; Pittsburgh 2, Pa.; 
San Francisco 7, Calif.; Seattle 4, Wash. Distributors and Agents in all_principal cities. 











We are leading a double life! 


Never before has American industry faced such a challenge! 



















It’s the two-fold job of producing for defense and civilian 
needs at the same time. Such a task calls for products built 
stronger, to last longer. 

No assembled product can be stronger than its fasteners. 
RB&W manufactures both bright and high carbon cap screws 
,.. standard, quenched and tempered or alloy steel machine 
bolts . . . all of them made to do the fastening job as the specific 
needs of the assembly may require. 

Our expansion and modernization program instigated at the 
end of World War II has prepared us to fulfill the dou 
ahead. 

Specify superior RB&W fasteners. 


cit) — 


d TELL TEL 





RUSSELL, PURDSALL & WARD BOLT AND NUT COMPANY 


Plants at: Port Chester, N. Y., Coraopolis, Pa., Rock Falls, tll., Los 
Angeles, Calif. Additional sales offices at: Philadelphia, Detroit, 
Chicago, Dallas,’ Oakland. Sales agents at: Portland, Seattle. 


106 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG | 
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An example of TRANSFER MOTION 

. in which motion is transmitted 
from one point to another by an elec- 
trical impulse, operating a solenoid. 


TN 
iit it 


i aie ai a i es 


- 4 
a A i i i i. i, i eS OR, a. <i ee SO wee me ~~ “Es 


If it needs to behave like a latch, a lock, or a linkage... 
we can create it...mass produce it...WITH STAMPINGS! 





of motion-mechanisms. We can design simi- 
lar mechanisms to operate either electrically 
or manually—or both. 

Furthermore, by employing modern 
mass-production and machine assembly 
techniques, we can 
make such motion de- 


You may want a 
motion device that 
can be operated 
electrically—or 
manually. We de- 
sign and produce both. 
The ‘‘motion”’ illustrated above is one in 


which our research and engineering ingenuity 
have been applied in the development of a 
mechanism designed for electrical operation 
of an automobile door—for General Motors’ 
experimental Le Sabre car. Just as Le Sabre 
represents forward-looking automotive de- 
sign, so does Standard Products engineering 
‘look ahead”’ in the design of special types 


vices with stampings 

. to keep the cost 
unusually low. 

For further informa- 
tion about our facili- 
ties, write for a copy 
of our booklet, ‘‘We 
Make Motions”. 


Wie Stenadotd Phadidéa 2 


DEPT. C, GENERAL OFFICES: 2130 WEST 110 STREET ¢ CLEVELAND 2, OH!O 
DETROIT SALES OFFICE: 316 FISHER BUILDING, DETROIT 2, MICHIGAN 


THE MARK OF A 
SUPERIOR PRODUCT 


s 
WE MAKE MOTIONS 
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Exact precision alignment is secured 
with sleeve bearings more readily than 


with any other type. Bunting Cast Bronze 
Bearings pressed into the housing 
and bored in line assure the utmost 

in precision alignment. When alignment 
is one of your problems utilize this 
outstanding advantage and consult 

the Bunting Engineers whose experience 
is at your disposal. The Bunting Brass 


& Bronze Company, Toledo 9, Ohio. 
Branches in Principal Cities. 


-_ 
s. BUSHINGS 
ed Ree 


8 4 
A 
)e PRECISION BRONZE BARS 
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NOW- 


a Safe, Practical 
Operating Mechanism 
for BOTH 
Switches and 

Circuit 
Breakers 


NEW VISIBLE BLADE DISCONNECT SWITCH 
(with cabinet cut-away) 
showing front-operated mechanism. 


CONVENIENT MOUNTING .. . Disconnect 
device mounts directly on control panel with- 
out use of brackets or posts. Coupling rod of 
proper length engages separate operating han- 
dle assembly on door. 


SAFE... Interlock prevents opening door when 
disconnect is ‘‘ON.”’ Self-aligning handle indi- 
cates true position of disconnect. Operating 
handle can be locked “OFF” with one, two, 
three or four padlocks of varying sizes. Handle 
locking mechanism also locks door. 


UNIFORM APPEARANCE... Same external THERMAL” MAGNETIC CIRCUIT BREAKER 
handle and lock plate design used for either with opualllll mechanism .. . maximum flexibility. 
disconnect switch or circuit breaker operating 
mechanisms. 
Write for Bulletin 2420 F-G. Square D Company, 
4041 N. Richards Street, Milwaukee 12, Wisconsin 


SQUARE D COMPANY CANADA LTD., TORONTO « SQUARE D de MEXICO, S.A., MEXICO CITY, D. F. 





extends SQUARE D’s Line of Control Devices 


designed specifically 
for Machinery Applications 


MAGNETIC 
STARTERS 





PNEUMATIC 
TIMERS 


MACHINE TOOL CONTROL PANELS of front-con- 
nected type are easily assembled from relatively 
CONTROL CIRCUIT few components having necessary compactness 

TRANSFORMERS and flexibility to meet varying circuit requirements. 


Wateh for Syuure De 
Display Coach—Now on “Jour 





Pesdection to close tolerances mostly 


applies to metal working. But the technique 
of Western Felt production and 

processing has built an enviable reputation 
for engineering precision. 

Chemical specifications must be 
perfectly met — parts from wool softness to 
rock hardness are cut to close 
tolerances. As an extremely versatile 
faterial Western Felts are resilient, 
flexible, compressible. They resist oil, 
water, heat age — do not ravel, 
fray or lose shape. New uses found daily. 


It pays to depend on Western Felt. 


Check, Possible Uses for Your Product 


@ Excluding dirt, grit, dust © Retaining lubricants 
@ Thermostatic insulation eIisolating vibration 
@ Cushioning shock @ Padding, packing, seals 
e Air did liquid filters e Gaskets, channels, etc. 
@ Grindifg, polishing, etc. ¢ Weight reduction 
© Instrument mounts 


* 
4 ce ~ > 
4035-4117 Ogden Ave., Chicago 23, Illinois 
Branch Offices in Principal Cities , R K 7 


Largest Independent Manufacturers and Cutters of Wool, Hair and Jute Felts 


Acadia Synthetic Products Division, WESTERN FELT WORKS, 
Processors of Synthetic Rubbers — Sheets, 
Extrusions, Molded Parts. 
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LINK-BELT Ball and Roller Bearings smooth the path of power 





j-focking < : 

set screws 
s bearing firm 
shoft 


gning seals 

effectively keep 

case im and dirt 
regordiess of 
ment 


e inner ring dis 
tes bearing load 
arge shaft area 


Easily nstalled 
slipping bearing 
ersaily aligning E : onto shaft ond 
ty for radial : * = : ; clamp 
oads i ‘ by tightening two set 


ng nner ring 


screws in ocking 


Slotted bolt holes 
facilitate mounting 
on supporting stru 


ture 


CUTAWAY OF SERIES 200 
BALL BEARING PILLOW BLOCK 


Standard .}. . 


LINK-BELT Bearing Blocks 
protect and lubricate all moving surfaces 


To give you longer bearing life and extended lubricating 
schedules, Link-Belt Ball and Roller Bearings are Housing-Sealed 


— all moving surfaces are completely 


enclosed and centrally lubricated from a large common Ball and Roller Bearings 
teservoir. And only from Link-Belt do you get this important LINK-BELT COMPANY: Indianapolis 6, Chicago 9, 


pa aes —— ee —_ Philadelphia 40, Athanta, Houston 1, Minneapolis 
> SS 65 WE OS SCRE DORE. 5, San Francisco 24, Los Angeles 33, Seattle 4, 


There’s a Link-Belt Bearing Specialist near you. Or you Toronto 8, Springs (South Africa). Offices, Fac- 
tory Branch Stores and Distributors in principal 


can get full engineering information in Data Book 2550. pm 
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* “Caterpillar” DW20 Tractor and W-20 Wagon 


7 FIRST TIME you see this massive earth 
mover in action, you’ll be amazed at its speed. 
It travels almost 27 miles an hour — fully loaded. 
Combining great capacity . . . 25 cubic yards 
(heaped) . . . with high speed, it represents a 
masterpiece of engineering. 

The “Caterpillar” DW20 Tractor’s 5-speed trans- 
mission is equipped with both single and double row 
Fafnir Radial Ball Bearings and the overdrive with 
five single row Fafnir Radial Ball Bearings. 


TYPICAL FAFNIR BALL BEARINGS USED IN FARM EQUIPMENT 





Standard Wide Inner Ring Plya-Seal 
Radia! Ball Bearings Ball Bearings 
Ball Bearings with Mechani-Seals 


98 












“Caterpillar” knows Fafnir Ball Bearings from 
years of experience . . . but there’s something more 





than just ball bearings that causes leading tractor 





and implement makers to turn to Fafnir. It’s the 





Fafnir attitude and aptitude . . . a way of looking at 





ball bearings from the user’s point of view . . . aa 
aptitude for coming up with the right application, 
gained from solving the bearing problems of not just 
one or two industries but of all industries. The 





Fafnir Bearing Company, New Britain, Cona. 


FAFNIR |, 


BALL BEARINGS 
MOST COMPLETE LINE IN AMERICA 
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at BRAD FOOTE is the art and science which converts gear designs into 
drawings and specifications of component parts. Here . . . in our 
own plant... our own engineers determine mechanical and metallurgical 
structures. Our own draftsmen create the intricate, accurate drawings 
from which other skilled hands make the finished pieces. 


@ Engineering is important. It is a primary step in BRAD FOOTE’S 
method of complete manufacturing control. It assures you 

of gears which will perform satisfactorily . .. when used in 
your shop or on equipment you sell to others. 


@ This engineering service we give our customers is another reason 
why we can say—‘‘No one shares our responsibility.’’ 


BRAD FOOTE GEAR WORKS, Inc. 


Bishop 2-1070 + OLympic 2-7700 + 1309 South Cicero Avenue 
Cicero 50, Illinois 


MACHINE DESIGN—_December 1951 









Why fake it for 


We don't know the reason, but somehow chains seem 
to be taken for granted. If a chain for driving, timing or 
conveying has operated reasonably efficiently, that 
same chain is specified year after year. Yet, case after fr 
case shows that important savings can be made if 
these important functions are viewed with an eye for 
cost reduction and improved performance. For example: C 

















@ A manufacturer had been using a standard roller chain for years on his machine. A 








Rex Field Sales Engineer showed him that he could use a Baldwin-Rex Double Pitch , 
st 

Roller Chain and get the same operating efficiency at 
C 

a substantial reduction in cost because speeds did not require standard roller chain. 
9) 

@ Another manufacturer had been using conventional flat top chain to carry cans 
at 

through his machine. It was necessary to pay a premium for special bevel top plates to 

avoid tipping of cans. By switching to Rex TableTop® _ he got 
Be 
even smoother tip-free operation at far lower cost. - 
or 
@ A business machine manufacturer, faced with the need for more accurate timing, z 
° 


consulted his Rex Field Sales Engineer and switched from leather belts to the smallest | Fj 





roller chain— 14-inch pitch Baldwin-Rex No. 25 














4 
B 
° ° . ° B 
accomplished his objectives. 8 
Cc 
Cc 
. : : : c 

@ In carrying material through a scalder, a manufacturer had been using conventional 

steel chain. By switching to Rex Cast Pintle Chain, 

he not only cut his costs but the chain lasted far longer. . 
M 
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granted? 





@ In another instance, a Rex Field Sales Engineer persuaded a,manufacturer to switch 


from the pin-and-cotter roller chain he was using to a Baldwin-Rex Riveted Roller 


Chain. ; The change not only resulted in an initial cost 





saving but in longer life since the rivets have greater holding power. 
@ To a manufacturer of construction machinery, who had been using cast manganese 
steel chains, a Rex Field Sales Engineer recommended the use of Rex Steel Chabelco 


Chains. Since these chains are designed for efficient 





operation under dusty, dirty conditions, longer service life for both chains and sprockets 


at lower overall costs resulted. e 
Chain Belt <omoanr 


OF MILWAUKEE 





Because Rex Field Sales Engineers have all the re- 
sources of a complete chain line at their command, 
they can recommend without prejudice the exact type 
or size of chain that will deliver the most efficient per- 
formance at the lowest cost to you and your customers. 
You'll find it will pay you to consult with him regarding 


fA \\ ee 
®) BALDWIN-RE 
Cae m0) es 









your chain application problems. Call or write your 4 
Field Sales Office, or mail the coupon. | REX CHAIN & TRANSMISSION DIVISION 
: Milwaukee 4, Wisconsin 
' BALDWIN-DUCKWORTH DIVISION 
CH t 
AIN BELT DISTRICT SALES OFFICES S queues a Momakes 
Atlante Dallas Los Angeles Pittsburgh : 
Birmingham Denver Louisville Portland 
Boston Detroit Midland St. Louis 
Buffalo Houston Milwaukee San Francisco 
Chicago Indianapolis Minneapolis Seattle Chain Belt Company 51-106 
Cincinnati Jacksonville New York Springfield 1643 W. Bruce St., Milwaukee 4, Wis. 
Cleveland Kansas City Philadelphia _—- Tulsa Gentlemen: 
I am particularly interested in..........+-eseeeeeeeceeeeeceee 


Please send descriptive literature. 


REX STOCK-CARRYING WAREHOUSES 


DISTRIBUTORS THROUGHOUT THE WORLD 
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Dallas Portland Springfield COMPany.ceccecccccccccccesesccsccceees DeCPhewesereeseseees 
Los Angeles San Francisco Worcester 
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Provide Accurate 
Temperature Control 

in Military and 
Civilian Products 





Built-in as an inherent part of the product, Klixon Thermo- 
Snap Controls give you accurate, dependable temperature 
control. Actuated by the scientifically calibrated Spencer 
Disc, they open the circuit with a clean break; close the cir- 
cuit to a solid make. Their accurate, sensitive operation is 
best able to withstand shock, vibration, altitude or motion. 
Small and compact, they are easily adapted to your designs. 


Klixon Thermo-Snap Controls are available in many types 
and ratings including hermetically-sealed units. Military 
and commercial applications include: use as — low-limit 
and high-limit controls, fuel delay switches, purge switches, 
temperature controls, fan switches, tube and rectifier cool- 









































ing controls in products ranging from tanks and aircraft to 
radio and electronic equipment and household appliances. 


Investigate Klixon Thermo-Snap Controls for your prod- 
ucts. Our engineers will gladly help you with your tempera- 
ture control problems. Write for their help and informa- 


tion, today. 
: (= \y | 


~ v/ 
ee 





SPENCER THERMOSTAT 
Division of Metals & Controls Corp. 
2512 FOREST ST., ATTLEBORO, MASS. 


KLIXON MOTOR PROTECTORS PREVENT MOTOR BURNOUTS 


To keep motors operating longer, specify and use motors with built-in Klixon Protectors. 
Built-in by the motor manufacturers, they prevent motor burnouts by cutting “off” the power 
should the motor become dangerously overheated. When it cools to safety, the protector 
snaps the power “on” automatically, if the “automatic reset” is specified... or by pushing 
the red button when the “manual reset” type is used. 
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bend it... 


twist if... 





\ 


A\ e 
Qin, stamp if... 
%, 





spin it... 





Use any standard 


Fel elatectilal: Mullet. 





you wish— 









SuVeneer Clad Metal's solid copper, copper alloy 
or nickel cladding is bonded to low-carbon strip 
steel for keeps! It cannot be separated by mechani- 
cal means—you can use full freedom in new product 
design and count on dependable fabrication results. C L AD oa t TA L 
On your future projects—get the special benefits of 
these solid metals combined with a strip steel base 


by using SuVeneer Clad Metal! Su perior St PY: | 


CORPORATION 
CARNEGIE PENNSYLVANIA 




















Kays 


WHETHER FOR PEACE OR DEFENSE 2 great responsibility is vested in 
electrical control. In this era of defense there is an urgent demand for electrical 
controls in quantity with the highest degree of quality at economical cost. 

How efficiently Guardian Electric has moved to meet these requirements is 
convincingly told by the millions of Government Approved Controls by Guardian 
now being used in planes... in tanks ...in communications ...in bomb releases... 
in radar ...in guided missiles... in gun controls. The same excellent controls 








that helped to insure Victory in World War II! If yours is a problem of electrical A.N. CONNECTOR oe 
es ° og: LED 
control requiring relays, steppers, contactors, control assemblies, or the familiar “aaa 


“Guard-A-Seal” hermetically sealed relays, consult Guardian. Write. 
—_ - . ; ay = 
Fae) 3 7s 
| i ee s@ 
= & : 
, | | ges 
; | a | , 
. i <i jan 4 


AN-3320-1 D.C, AN-3324-1 D.C, Series 595 D.C, Series 610 A.C.—615 D.C, Series 695 D.C. 


GUARDIAN @ELECTRIC 


1601-P W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LEME OF RELAYS SERVING AMERICAN tmOUSTRY 
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G IT'S Bros. covers the entire range of lubricat- 
ing devices: Oil Hole Covers, Oil Cups, Grease Cups, 
Bottle Oilers, Gauges. Gravity-Feed, Wick-Feed, 
Constant Level, Vibrating Rod styles. Threaded or 
Drive-type. Elbow or Straight. 


G IT’S Bros. offers the most complete selection 
of standard styles. 


G ITS consistent quality in design, materials 
and machining has made Gits Lubricating Devices the 
standard for industry for more than 40 years. 


GI "I'S Lubricating Devices are far-famed for 
solving tough oiling problems at low cost. 


G ITS Bros. Engineering Staff—true specialists 
in lubrication engineering — is at your disposal. 


Write today for free Catalog No. 60-A. Use it as your 
handy reference for lubricating devices. 


G1ITs BROS.MFG. Co. 


1868 S. KILBOURN AVE. * CHICAGO 23, ILL. 




























is THIS YOUR FASTENING PROBLEM? 





RE Internal W renching solved it! 


The Problem... 


To successfully design and maintain in production a complex, machine 
Punching Die with standard “off the shelf” fasteners. 





HK SOCKET SCREWS ARE: 


* Made of special analysis alloy steel by a 
Holo-Krome patented process and heat 
treated to develop the utmost in physical 
properties. 


* Quality controlled in Holo-Krome’s own 
Physical and Chemical laboratories. 


STRIPPER BOLT ° 


WEIGHT » MATERIAL 





FLAT HEAD 
HK SOCKET SCREWS ARE: 


* Held to Class 3 Thread Fit . . . Individu- 
ally hand inspected. 


* GUARANTEED TO GIVE 





UNFAILING PERFORMANCE, } 

hor 

DOWEL PINS lot 

Holo-Krome Field Engineers stec 
working with your . I 
H-K Authorized Industrial Distributor The Solution... son 





can help solve 





‘ Specify standard Holo-Krome Socket Screw Products because internal 
your fastening problems, too. wrenching permits maximum tightening — PLUS easy and rapid 
adjustment. 


HOLO-KROME 
SOCKET SCREWS |. 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN. U.S.A: 
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Drivers 





Get t 


when they do part of the 





horse’s work 








In the days when horsepower had four legs and was 
fueled with oats, drivers did not steer vehicles. They guided 
the team and the animals supplied the work of turning. 


Today, with trucks, buses and materials handling equip- 
ment many times heavier than any horse-drawn vehicle, the 
driver too often has to supply the physical effort. The 
power to turn must come from his arms, shoulders and back. 

He's doing part of the work that used to be done by 
horses. No wonder he tires and loses efficiency. It takes a 
lot of work to herd a vehicle that has heavy loading on the 
steering axle. 


It's hardly progress to eliminate the horse and then do 
some of his work. 





Ask for Bulletin 47-30a and 
data sheet #120397 for further 
information on these units. 






="POWER STEERING 





Vickers Hydraulic Power Steering doesn’t give that work 
back to the horse—it gives it back to horsepower. It takes 
the work out of steering . . . requires no more effort than a 
“flick of the reins”. Wheeling a vehicle around is much 
less tiresome, so, naturally the driver can do his job better 
and with greater safety. 


ICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1430 OAKMAN BLVD. « DETROIT 32, MICH. 


ation Engineering Offices: CHICAGO (Metropolitan) 











ATLANTA @ 


Applic 

CINCINNATI @ CLEVELAND e DETROIT © HOUSTON @ LOS ANGELES (Metropolitan) 
NEW YORK (Metropolitan) @ PHILADELPHIA e@ PITTSBURGH @ ROGHESTER 
ROCKFORD © ST. LOUIS © SEATTLE © TULSA © WASHINGTON ©® WORCESTER 






q \Is Effortless, Positive and Shockless 
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What’s unusual about 
U.S. Rubber’s new 


plastic coating? 



















For one thing, this new coating, called 
U.S. Royalguard Protective Coating, has 
very high film flexibility and adhesion. It 
protects: 








Against attack by splash, drip, and spray 
from corrosive chemicals: 













* Chemical Processing Equipment 
* Tanks * Pipes 
* Tank Cars * Fittings 







Against weathering and rust: 


* Structural Steel Parts 
* Machinery 





























U.S. ROYALGUARD plas- 
tic coating being applied to 
yarn-carrying wheels used by 
textile industry. It is air-dry- 
ing...no baking or other spe 
cial treatment is required to 
produce a tough lexible, 
highly corrosion-resis‘ant film. 





SAMPLE PLATE coated with 
Royalguard is bent in vice to 
demonstrate its high film flex- 
ibility and high adhesion. It 
can be used on stev!, alum 
num, concrete, har.iwood of 
composition board 


Royalguard is a One-coat system...no pri- 
mer is required. It will find its broadest use 
in chemical processing, rayon and cello- 
phane production, photo finishing, pulp and 
paper manufacturing, sewage disposal, filter- 
ing, electroplating and in mining. Write to 
address below. 
























UNITED STATES RUBBER COMPANY], 


MECHANICAL GOODS DIVISION, ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


o5l MA 
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PNEUMATIC 
CYLINDERS 








Joe, do you think you can buy a cylinder 
to do this job? It looks plenty special to me! 


Absolutely, Boss! Hannifin has more than 

65 different mounting combinations in 

hydraulic cylinders, alone. And, if it has 
O to be a special cylinder, Hannifin can 
© build that, too. 


Hannifin is the authoritative source for the broadest range of hydraulic and 
pneumatic cylinders—backed by an experienced corps of engineers, sold by a 
large force of factory-trained field engineers. Illustrated here are only a few of 
the many standard Hannifin hydraulic and air cylinders. Hannifin Corporation, 
1115 South Kilbourn Avenue, Chicago 24, Illinois. 


Complete illustrated 
pneumatic cylinder 


Complete hydraulic 
cylinder catalog, illus- 
trating design features, 
styles, dimensions. Also 
bore tables, engineering 
data and formulae. 


catalog giving design 
and construction fea- 
tures, bore tables, 
mounting styles and 
other information. 














HYDRAULIC 
CYLINDERS 


YOU CAN 
BE SURE, 
IF YOU—do ALL you CAN do... with 


HAN NIFIN 





Air and Hydraulic Cylinders - Hydraulic Power Units « Pneumatic and Hydraulic Presses + Hydraulic Riveters- Air Control Valves 
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TIP... 


FOR THE DESIGNER 


The drying out of gaskets in meters stored for even short 
periods is a commor. trouble. It is costly, too! 

The makers of Neptune Compact Meters for tank 
trucks licked this problem with Linear “‘O” Rings... 
eliminated the need for disassembling and re-assembling 
meters before they could be put into service. Exhaustive 
tests showed that no leaks occur even well beyond 
standard test pressures. And years of service on the 
job confirmed test results. 

This is another example of what can be accomplished 
with Linear “O” Rings in advanced engineering and 
design. The substitution of Linear “‘O’”’ Rings for con- 
ventional compression gaskets in Neptune Meters pro- 
vided a perfect seal with metal-to-metal contact between 
flanges. This means an end to the need for periodic 


os ds © Ay Zl ae ge Sap a 


me & RE D 




















checking and tightening of bolts . . . less down-time and 
repair expenses due to gasket failure . . . simplified and 
much less expensive inspection procedures. Many a 
sealing problem becomes no problem at all when Linear 
“O” Rings replace conventional gaskets! 

Linear “O” Rings are compounded of natural or 
synthetic rubber, fluorethylene polymers, and “‘Silastics’ 
... are molded in a complete range of J.I.C. and A.N. 
standard sizes, as well as hundreds of non-standard 
sizes and special shapes. Precision molded under rigid 
laboratory control, Linear ““O”” Rings may be depended 
upon for continuous and lasting service. 

It will pay you to consult Linear during the desi” 
stages of your sealing applications. 


PACKING 


LINEA 


LINEAR, Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 
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Multily Pawan 


without increasing FF 


horsepower 


On most presses and in many 
other applications, pressure 
requirements change during 
the operating cycle. The Ra- 
cine “Variable Volume” low 
pressure pump with a Racine 
Pressure Booster can be used 
to develop and hold up to 
5000 psi. The horsepower in- 
put does not exceed the power 
needed to operate the pump 
at its low pressure setting. 


This means lower first cost, 
less horsepower consumption, 
reduced cylinder sizes — a 
more compact over-all design. 
Pressure and volume delivered 
can be controlled by one of 
the built-in governors that 
are standard for all RACINE 


pumps. 


Write for new 3-color Catalog P-10-D 
covering RACINE’S complete line of 
“Variable Volume” Pumps, Valves and 
Pressure Boosters. 


OTHER 
RACINE 
HYDRAULIC 
PRODUCTS 


RACINE toot anp MACHINE COMPANY 


1773 State Street, RACINE, WISCONSIN, U. S. A. 
































OPERATING ECONOMIES —The red area in the grapb 
below shows the horsepower lost during one bhoiding 
cycle of a simple press circuit using a constant volume 
pump. The black area shows the horsepower consumed 
when a Racine “Variable Volume” Pump and Pressure 
Booster is used to do the same work. 





INPUT HORSEPOWER 











TIME seconos 





Variable Pump & Reservoir 
Volume Units 
Pumps 


Four-Way 
Valves 


gor QUALITY ayy 


4, 









sence 
aa 


Everyone Can Count ot 


VeEDER-ROC 1Y 








This REEL CONTROL BOX, 
complete with its built-in counting 
mechanism, indicates the number 
of feet of antenna reeled in and 
out of certain types of military 
aircraft. Manufactured completely 
by Veeder-Root, including outside 
bakelite cover and box, this unit 
shows another imaginative appli- 
cation of the universal language 
of direct-reading Countrol. 

Now if you, in any of your 
defense work,* have a counting 
problem, then you can count on 
Veeder-Root to help you in every 
possible way. 


ee 


VEEDER-ROOT INCORPORATED 
“The Name That Counts” 
HARTFORD 2, CONN. - GREENVILLE, S.C. 
Montreal 2, Canada - Dundee, Scotland 
Offices and agents in principal cities 


“Counts Everything on Earth’ 


Eee Set A METRE 5 
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power modernization 
ext can maniacs) 2° W 1 


One of the larg peed electric power dri 

















‘“ Sterling Slo-S ing resulted un. 
i wo 
a waving in power COSTS. control 
; 25% reduction in conne ynit in 360 unit of S pe alt 






STERLING =f 
SPEED-TROL 


..-GIVES YOU VARIABLE SPEED 
CONTROL NECESSARY FOR: 


PROCESS CONTROL OF: Temperature 
— viscosity — level — pressure — 
flow —etc. 


TIME CONTROL OF: Baking — drying 
—heating —cooking — pasteuriz- 
ing —soaking —chemical action 
—etc. 


EQUIPMENT ADAPTATION TO: Load 
variation—sequence synchroni- 
zation. Size—tension—hardness 
or shape of materials to be proc- 
essed — machined — conveyed — 
blended —mixed —etc. 


@anriations in: Quality —quantity 
—operators’ abilities—etc. 










Ask for your copy of 

pictorial bulletin No. C-65, 
showing Sterling Electric 

ale Power Drives Turning The 
Wheels of Industry. 


STERLIN 


Plants: New York 51, N. Y.; Los Angeles 22, California; Hamilton, Canada; Santiago, Chile. 


— 








ELECTRIC 
MOTORS 











Offices and distributors in all principal cities. 
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Torque-Arm 


America’s Most Complete Line of 
Shaft-Mounted Speed Reducers 


@ No special engineering required. No foundation to 
provide. No flexible couplings. No sliding base. No 
“lining-up” difficulties. No expensive installation. 
Stock TAPER-LOCK sheaves prescribed for each job 
to provide desired speeds. Application to other ma- 
chines is practical and easy. 

@ Unit is driven through any V-Belt Drive. Torque-arm, 
fastened to any fixed object, anchors the reducer 
unit. Turnbuckle provides fast and accurate adjust- 
ment of belt tension. 

@ Backstop available from stock when required. Simple. 
Positive. Easily installed. Sealed inside the reducer 
housing. 

@ Compact, light weight, rugged. Quality built by 
Dodge for Dodge dependable service. 

CALL THE TRANSMISSIONEER, your local Dodge Distributor. @ Built in two series—Single and Double Reduction. 
Factory trained by Dodge, he can give you valuable assist- Capacities from 1 to 27h. p. Speeds from®2 to 330 
ts eect cen 5 a —s — > — = P . rpm. Available from distributors’ stocks. 

ee @ WRITE for special bulletin A602. 


Lanny DODGE MANUFACTURING CORPORATIOK, 3300 Union Street, Mis! 22k, Indlam 
Lt 
asso 








Fl 


4 
ww Powe anes 


V-BELTS AND TAPER-LOCK SHEAVES DODGE-TIMNEN PILLOW BLOCKS «ROLLING GRIP AND DIAMOND D CLUTCHES SOLID STEEL CONVEYOR PULLETS 
id 











FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, ols 
CHICAGO THRIFT-ETCHING CORPORATION, .:555 SHEFFIELD AVENUE, CHICAGO, ILLIN 
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Here’s what we mean by SUPERIOR 
- ENGINEERED FOUNDRY PRODUCTS... 


PROBLEM: ™ 


1. The design of the cast steel cylinder 
head caused a shrinkage condition at the 
base of lugs that the foundry could not 
control consistently. 

. The steel castings were subjected to 1000 
Ibs. per square inch hydrostatic pressure. 

. Shrinkage and consequent leakage caused 
excessive casting and machining losses. 

. Since the shrinkage condition was not visible, 
delivery of sound castings was made possible 
only by expensive non-destructive testing. 


OUR SOLUTION: 
FOUNDRY ENGINEERED DESIGN to estab- Top of outer rim is the only feasible 


lish a feeding and risering system within the lace to locate the feeding risers in 
casting itself with metal sections that permit both original and modified designs. 
uniform directional solidification of the metal. 

ORIGINAL DESIGN — Lug section is not in ' A ; { —_____.. 
proper proportion to outer rim section where 
feeding risers are located. Metal solidifies at 
thin section first and impairs feeding action 
from outer rim, causing uncontrolled shrink- 
age condition in the lug. 

. MODIFIED DESIGN —The increased metal 
section toward outer rim permits the metal to 
solidify progressively from lugs to rim to feed- 
ing risers, eliminating the shrinkage condition. 

B-2, MODIFIED DESIGN — Location of feeding 
risers was a major consideration in overcom- 
ing the shrinkage condition. Note that heavy 
lug sections have been reduced, without loss 
of strength, by removing excess metal. 
































RESULT: 9.4% SAVINGS 


1. Elimination of shrinkage condition in base of lugs. 
2. Assurance of steel castings which will pass the 
pressure test. 


3. Reduced casting and machining losses, plus a 
10.6% weight reduction. 


4. Elimination of need for expensive inspection. 


TOTAL COST OF PART REDUCED 9.4% 


YOU, TOO, CAN GET SAVINGS LIKE THESE! 
CONSULT OUR PRODUCT DEVELOPMENT 
SECTION REGARDING YOUR PROBLEM... 
WHILE IT'S ON THE DRAWING BOARD 





Let our foundry engineers help you conserve critical materials. 


SUPERIOR STEEL AND MALLEABLE CASTINGS CO. 


BENTON HARBOR, MICHIGAN, U. S. A. 





© KEEP YOUR CASTINGS COMING ... KEEP YOUR SCRAP GOING TO THE FOUNDRIES 
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1. SPEED- LOAD CO CORRECTION: Find 
equivalent load rating of unground 
bearing by applying correction fac- 
tors obtained from this chart. This is 
necessary since “Commercial’’ bear- 
ings are rated at 150 r.p.m.; correc- 
tion factor is 1.65; equivalent load at 
600 r.p.m. is 200 pounds. 


One WAY TO CUT COsTs—without impairing 
product quality—is to take a close look at the pos- 
sibilities of “Commercial” ball bearings in your 
design. Expensive precision bearings, made to ex- 
treme tolerances, are costly and often unnecessary 
for average anti-friction applications. 

Schatz “Commercial” bearings, although low in 
cost, have, unless otherwise specified, carburized, 
hardened and tempered, high-grade steel races. 
High quality balls are used. 

These bearings are available in metric dimen- 
sions; can be furnished with set screws, with seals 
and Alemite fittings, with hex bores, with inner 
and outer rings having various shaped grooves, 
threaded studs and other modifications. Composi- 
tion treads of plastic or rubber can be specified. 

A high-performance Schatz “Commercial” can 
economically replace bushings or plain sleeve 
bearings; eliminate costly machining and assembly 
time; improve product efficiency. It will pay you 














20 
=. Number of Balis 


2, LOAD TING: Using equiva- 
ent load rating, find from graph 


above number of balis and diam- 
eter of balls required to handle 
equivalent load. For previous ex- 
ample, this demands 13 balls 
5/16 in. in diameter, or 20 balls 
of % in. in diameter. 1% in. 


re) 50 





3. BORE AN DIAMETER: Determine 

minimum outside diameter and maxi- 
mum bore for selected bearings from 
this chart. The 13-ball 5/16 in. diam- 
eter ball bearing 0.d. is 2 in., bore is 
1-3/16 in. The 20-ball 1% in. diameter 
ball bearing o.d. is 2% in., bore is 


to look into Schatz possibilities in your product. 
FOR EXAMPLE: 

A Schatz bearing eliminated assembly rejects in 
a textile machine operating at 2,500 r.p.m. under a 
20-pound load. The specially-designed “Commer- 
cial” had a split inner race and flanged outer race 
that replaced a slotted washer spot welded to a 
standard bearing. Result: one operation was cut 
out, and assembly rejects due to heat-distortion 
were completely eliminated. 

An adjustable-width “Commercial” bearing de- 
signed by Schatz engineers helped an office- 
machine maker control bearing end-play on a type- 
writer carriage operating at 600 r.p.m. under a 
12-pound load. The bearing is easy to mount, pro- 
vides good rigidity. Its use simplified the machine 
design considerably. 

Cost of “Commercial” bearings decreases in al- 
most direct proportion to size; in high-precision 
bearings, cost increases as bore decreases. 


IF YOU HAVE A FRICTION PROBLEM, 


LET SCHATZ ENGINEERS DESIGN IT AWAY 





line. Write for your copies today. 


THESE AND OTHER TABLES showing correct size and 
type ‘‘Commercial”’ Ball Bearings for various speed and 
loading conditions, and graphs for estimating bearing 
life, are included in ‘‘Construction and Characteristics 
of Low-Cost Ball Bearings.’’ This technical booklet also 
discusses modifications that can be made for special 
design, assembly and operating conditions. Catalog No. 
11 gives data on the complete Schatz ‘‘Commercial”’ 


SCHATZ 


(Ssititacarie 
BALL BEARINGS 










THE SCHATZ MANUFACTURING COMPANY + 6760 FAIRVIEW AVENUE, POUGHKEEPSIE, N. 
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STATISTICAL QUALITY CONTROL 
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AVERAGES AND RANGES 


RACE DIP. 
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with Statistical Quality Control im 


Control of quality has to be the code of , .oduc- 
tion in making of ball bearings to meet precise 
performance standards. Federal—a consistent sup- 
plier to the automotive industry for thirty-five 
years—makes statistical quality control an integral 
part of its production. The result: ball bearings 
that are helping automotive engineers, machine- 
tool builders, agricultural equipment designers, 
textile manufacturers develop high-performance 
products. 

Close-tolerance manufacture demands close con- 
trol of production, and a constant awareness of 
new techniques. For example, Federal’s compre- 
hensive statistical quality-control program main- 





Quality 
Since 1908 


tains rigid watchdog inspection on every ball 
bearing, gears production to the exacting demands 
of bearing engineers. That’s why Federal—the ex- 
perienced ball bearing-maker—can help you elim- 
inate friction, improve product performance. 

Every Federal ball bearing is a product of the 
combined skills of IMAGINATIVE RESEARCH 
ADVANCED ENGINEERING + ALERT MANUFACTUR- 
ING + RIGID QUALITY CONTROL + SUPER-PRECISE 
TESTING. 


THE FEDERAL BEARINGS CO., 'N7@. 
POUGHKEEPSIE, NEW YORK 


Bhederal BALL BEARINGS 


ONE OF AMERICA'S LEADING BALL BEARING MANUFACTURERS 
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Illustrated above shows how an Ohio HSO Speed 
,Reducer operates a single end drive on a Multi-Duty 
Automatic Air Filter manufactured by the American 
Air Filter Co., Inc. 


There are many manufacturers whose names 
are not familiar to the consumer public, 
but whose companies are indirectly contrib- 
uting to their acceptance of the nation’s 
greatest products. 


Such is the case of Ohio Gear in supplying 
Speed Reducers to the American Air Filter 
Co., Inc., of Louisville, Ky., the world’s 
largest manufacturer of air cleaning and 
dust control equipment. American Air Filter 
ship their products thousands of miles from 
the factory, including foreign ports in 
Mexico, South America, Europe, South 
Africa, India and Australia. 


It takes a lot of faith and confidence in a 
Speed Reducer to keep your product and 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1338 EAST 179th STREET ¢ CLEVELAND 10, OHIO 


300 





STANDARDIZE 


with OHIO 


























Photo at right shows a 2 section unit 
and position of single end drive. 


good name operating at such great distances. 


Thousands of manufacturers depend on 
American Air Filter products to produce 
clean sanitary air in the production of 
Foods and Beverages, Film Processing, 
Electronics, Textiles, Plastics and Synthetics, 


_ Pharmaceutical and Chemicals. The 


American Air Filter Co., Inc., has a great 
responsibility in protecting you personally 
and the great names which are symbols of 
quality and value. 


Protect YOUR product and operation with 
Ohio Speed Reducers and Ohio Gears. 








951 
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“signatures” on a beam of light! 


The double beam infrared 
recording Spectrophotometer 
developed and manufactured by Baird Associates of 
Cambridge, Mass., is an ingenious instrument which has 
p: oven itself invaluable in quickly and surely identifying 


and defining complex chemical compositions. Rigid specifications were laid down for 
the motors to operate the variable speed drive 


used in the Spectrophotometer. Some of the 
by passing an infrared beam through them. The requirements: 


The Spectrophotometer analyzes organic samples 


resulting vibration and energy absorption of the @ two winding, two speed 
@ synchronous operation at one speed 


sample’s molecules form a pattern on the ee? 
e smooth transition between speeds 


Spectrophotometer’s recording drum chart. e all speeds must be reversible 
Comparison of the sample’s recorded e low vibration and magnetic leakage fields 


@ small size—low power 


e completed design must be applicable to all previous 
elements reveals the sample’s identity models 


characteristics with those of known 


and composition. Holtzer-Cabot engineers, working closely with Baird 

Associates, developed two different adaptations of the H-C R-25, 

which met specifications perfectly. These motors are now 

standard components of the Spectrophotometer and are giving 
satisfactory, dependable service. 

This is but another example of Holtzer-Cabot’s ability to 

meet the most exacting specifications in small-motor applications. 

Holtzer-Cabot motors range from 1/2000 up through 1% H.P., from 
24,000 RPM to 1 revolution per day! 


HOLTZER-CABOT 


DIVISION OF NATIONAL PNEUMATIC CO. INC. 


BOSTON 19, MASSACHUSETTS 


“ builders of fine electric motors for three quarters of a century” 












Photographs through courtesy of 
Baird Associates, Cambridge, Mass. 


MACHINE DESIGN—December 1951 


Holtzer-Cabot motors help the Spectrophotometer record 











a team that “cuts” 
Jt J J. ceis es J, LW production time 






















































The world’s first machine tool for the three-dimensional routing of 
self-reinforced aircraft skins will soon be in operation. Heart 

of its accuracy are Onsrud Cutterhead Motors—their accuracy assured by 
gcse Single Row Deep Groove Precision Ball Bearings. 

Why, when today it’s pretty hard not to buy good bearings, did Onsrud 
specify scsf for this Giddings & Lewis “Skin Miil”? 

Simply because by specifying Sts, over the years Onsrud has 


gotten other things along with the bearings—the teamwork of 
experienced bearing engineering specialists at Sts ’s headquarters; 
the teamwork of sts field men who are qualified specialists 


in the application of bearings to machine tool designs; the expanding : 
production facilities of efficient, up-to-date plants. BALL AND ROLLER BEARINGS 
Whatever your product, your engineers and designers can 
have this helpful teamwork simply by asking for it. 
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integrity + craftsmanship - metallurgy 


WHY SKF IS PREFERRED BY ALL INDUSTRY *lerance control + surface finish + product uniformity 
engineering service - field service 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA.— manufacturers of SKF and HESS-BRIGHT bearings. 
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STANDARD IN PRINCIPAL FEATURES 
BUT ADAPTABLE IN CRITICAL DETAIL 


Farrel speed reducers have been developed for continuous, trouble- 
free operation under difficult service conditions. Gears, shafts and 
bearings are factored to safeguard against interruption of vital 
processes; gear cases are proportioned to withstand repeated 
heavy peak loads; joints are sealed to prevent entrance of dust 
and dirt. 

But, that is not all. Without sacrificing the advantages of gen- 
eral standards, the design of these units permits an engineering 
freedom in proportioning gears, shafts, bearings and even some 
housing dimensions to meet specific load, speed and service re- 
quirements. This flexibility allows an engineering exactnes3 in 
critical detail, which has resulted in the solution of innumerable 
application problems. 

PRECISION GEARS Write for further details. Ask for a copy of Bulletin 449— 
The quiet, vibration-free performance you can ex- mo cost or obligation. 
pect from the herringbone gears used in Farrel FARREL-BIRMINGHAM COMPANY, INC, s ANSONIA, CONNECTICUT 


speed reducers results from extreme accuracy of Plants: Ansonia and Derby, Conn., Buffalo, N. Y. Sales Offices: Ansonia, Bvttalo, New 
York, Boston, Pittsburgh, Akron, Cleveland, Cincinnati, Detroit, Chicago, Los Angeles, 


tooth spacing, cont d heli st li- 
G- contour and helix angle es Tulsa, Houston, New Orleans. FB-592-A 


ties inherent in the Farrel-Sykes method of gear 
generation. Precision manufacture and highest , a 
grade materials contribute to long gear life. ee LESHEIEG ant 
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Write for these 
Emerson-Electric . 
Motor Data Bulletins 


Aootenee, and equipment manufac- 
turers, with applications for motors of 

1/20 to 5 h.p., can pooteey use these 
suheunes guides pecifications, con- 
struction and performance data are 
included for these motors: 


C) 186-A Capacitor-Start © 186-E Oil-Burner 
OC) 186-B Split-Phase C) 186-F Jet Pump 
OC 186-C Integral 2 186-G Blower 

C) 186-D Fan-Duty 

















There’s nothing unusual in being 
able to produce one good motor. But 
when that single unit must be mul- 
tiplied by thousands, and all must 
match the original, it is a factor 
you should consider in selecting 
the motor for your products. 


In Emerson-Electric motors, uni- 
formity in appearance is unques- 
tioned. Uniformity of performance, 
the important factor, has earned 
for them wide acceptance among 
America’s leading appliance and 


Tn LeeaaaaaLil 


APPLIANCES 


MOTORS * FANS 








eee fo prove 
fhis point 





equipment manufacturers. Know- 
ing the reputation of their prod- 
ucts is determined by uniformly 
dependable performance, these 
manufacturers turned to Emerson 
Electric motors. 


More than 61 years of precision 
motor production has made uni- 
formity one of the many advan- 
tages inherent in Emerson-F lectric 
motors. For full information 08 
this complete line of motors is 
the 1/20 to 5 h.p. range, ~vrite 
today to: 


THE EMERSON ELECTRIC MFG. co. 
St. Lewis 21, Mo. 
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DESIGNING 
New Products » 


Our Customers Engineering Serv- 
ice can lend a helping hand and 
provide as much assistance as you 
want: help develop the design; 
suggest suitable materials; provide 
the necessary plain tubing or fab- 
ricate it into a special form; carry 
the development on through pilot 
tests or help produce the finished 
product. 


Since we are accustomed to work- 
ing with various government agen- 
cies, you can be assured that any 
developments carried on with you 
will likewise be kept on confiden- 
tial basis. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 


IMPROVING 
an Existing One a 






























































TUBULAR 


Our tube fabrication facilities 
embrace such operations as bend- 
ing, spinning, swaging, piercing, 
threading, counterboring, tapping, 
and beading. Seeing that the 
product reaches you in a usable 
condition is also of deep concern 
to us. We provide the most prac- 
tical type of packing—crating, 
boxing, packaging, palletizing, etc. 


With a background of over 34 
years’ specialized experience in 
tube manufacturing, we offer you 
help that should prove valuable in 
the production of any tubular part 
you contemplate. We invite your 
inquiries. 


INCORP@RATED 


1433 CENTRAL AVENUE * 


Sales Offices in Principal Cities 


Export Department, 13 E. 40th St., New York 16, N. Y. 


Parts Used « 


WOLVERINE TUBE DIVISION 
Calumet & Hecla Consolidated Copper Company 


Manufacturers of seamless, nonferrous tubing 
DETROIT 9, MICHIGAN 
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We produce them in Tool, Die, Stainless 


SAE, or NE Steels Any Agolication! 








Write for New Booklet: 


SMOOTH 
HAMMERED 
FORGINGS 


Full information on the 
complete line of FCC 
Smooth Hammered Forg- 
ings . . . Rings, Hubs, 
Discs, Sleeves and other 
Forged Shapes; Intricate 
Shapes, Forgings for Hot 
Work Tools, etc. 


Get Your Copy— 
Write for it Today 


ADDRESS DEPT. MD-24 
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ROAD experience—over a period 

of many years—in forging tool and 
die blanks for almost every conceivable 
hot-work application has fitted our 
Forging and Casting Division to deal 
expertly with any problems that may 
arise in this exacting field. 

Regardless of the kind of work to be 
done or material to be worked, we are 
equipped to furnish you with correctly 
made forgings of hot-work steel that 


For complete MODERN Tooling, call 





Allegheny Ludlum 





will give you the utmost in effective 
performance. 

Any Allegheny Ludlum field repre 
sentative can give you further particu 
lars; or get your copy of our booklet 
on “Smooth Hammered Forgings” (see 
description at left). 

@ Allegheny Ludlum Steel Corpora 
tion, Forging and Casting Division, 
Wanda and Jarvis Avenues, Detroit 20, 
Michigan. 


FINE too: ste 
Since 1854 





wand 3669 
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these tiny Class "S” Relays from 


Automatic Electric 


are HERMETICALLY SEALED 





To give your product high performance 
standards, use relays that meet aviation’s highest stand- 
ards. These Automatic Electric Class ‘‘S’’ Relays meet 
them all! 


small, light-weight—mount in any position in a 
restricted space...save valuable room, hold down weight. 


resist shock and vibration—contact operation is 
dependable at vibration up to 10.5 G’s. 


protected from harmful conditions—operate in 
‘ideal’ atmosphere of dry nitrogen, sealed against dust, 
corrosion, atmospheric pressure changes and tampering. 


versatile in application—as shown at left, Class 
““S” Relays are available with solder-or socket-type ter- 
minals...and with the contact arrangements you specify. 


Other telephone-type relays can also be supplied, with 
or without hermetically sealed enclosures. Write for 
circulars. Address: AUTOMATIC ELECTRIC SALES 
CORPORATION, 1033 West Van Buren St., Chicago 7, 
Ill. In Canada: Automatic Electric (Canada) Ltd., 


_ Toronto. Offices in principal cities. 


RELAYS SWITCHES 


What wal: on ELECTRIC 
CHICAGO 
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We will Be glad to study your designs 
for the simplest way to apply the ad- 
vantages of DOUBLE-enveloping Cone- 
Drive gears to your equipment. 


DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 7171 €. MeNichols Reed + Detroit 12, Michie” 


wl 
smooth 

, CONE-DRIVE 

gears 


ON the gear hobber illustrated here, high 
speed steel hobs are now run at CARBIDE 
SPEEDS—without sacrifice in hob life. 








Impossible? Not when ‘hydraulically’ smooth DOUBLE-enveloping 
Cone-Drive gears are used. The main drive and index drive in 
this machine use Cone-Drive gears and are so smooth that the 
usual high-frequency vibrations caused by gearing are elimi 
nated, to all practical purposes. 


This vibration-free drive made it possible to run high speed steel 
hobs efficiently at several hundred feet per minute cutting 
speed instead of the usual 80 or 90. 


That same ‘hydraulic’ smoothness can do wonders for your md- 
chines, too. You can obtain it either through designing standar 
double-enveloping Cone-Drive gears into your machines or >/ 
using complete Cone-Drive reducers instead of built-in gearing 











BD GEARS oe 


vision, Michigan Too! Comps 
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ONE GEAR THAT LASTS AS LONG AS THREE 


Another case that shows how National 
Bearing Division has reduced operating costs 


Wen any machine makes a habit of break- 
ing down periodically, it’s time to take stock 
of the problem—before production losses and 
replacement costs skyrocket. That’s just what 
faced a large Midwest steel plant . . . frequent 
breakdowns of a takeup frame used in coiling 
wire. The wire, under tension, built up stresses 
that caused the transmission gears to strip. 

National Bearing Division engineers made 
a special study of this mill’s problem. They 
recommended changing to a bronze alloy 
known for its ability to retain the anti-frictional 
qualities of bronze, yet have an unusually high 
degree of strength. 


Result? Not a single gear supplied by 


National Bearing Division in this alloy has 
stripped in the last three years! That com- 


AMERICAN 


pares with the former average service of 
just six months. 


Any production man will know that the sav- 
ings are tremendous, especially over a period 
of years ... savings made possible by National 
Bearing Division metallurgical research on 
bronze application—plus the engineering skill 
to interpret this research in terms of solving an 
on-the-job problem. 

It’s another example showing that we have 
the facilities, the experience and the proved 
ability to save money for our customers on 
any problem involving... 


Non-Ferrous Bearings and Castings— 
As-Cast or Machined 


Bronze Bars— Babbitt Metals— 
As-Cast or Machined; For every type of 
Cored, Solid, Hexagon bearing service 


NATIONAL BEARING DIVISION 


COMPANY 


PLANTS IN: ST, LOUIS, MO, « MEADVILLE, PA. « NILES, OHIO « PORTSMOUTH, VA. « ST. PAUL, MINN. ¢ CHICAGO, ILL. 
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4931 Manchester Avenue + St. Louis 10, Mo. 
0 





They're 


CONTINUOUS 
UNIFORM CURE 


CURED BELT 


DIAGRAMATIC SKETCH OF 
ROTOCURE PROCESS 


In industry, attaining uni- 
formity of product is a 
primary objective of those 
who buy and those 
who sell. But you can’t 
get it in conveyor belts 
made by conventional flat press methods! 


WHY CONVENTIONALLY-MADE BELTS ARE VULNERABLE 
In flat press euring, overcured segments due to 
press overlaps occur every 30 to 40 feet. These 
segments (2” to 4’’ wide across the entire belt) 
result because vulcanization is not continuous — 
sections cured earlier advance less than a full 
press length. The weakened structure due to 
overcuring invites operational weaknesses and is 
a major reason for early belt failure. 


WHY ROTOCURE ELIMINATES THIS CAUSE OF FAILURE 
As the accompanying diagram shows, BWH 


(No “Start and Stop” Curing--No OCS* 
with BWH ROTOCURED Belts) 


CONTINUOUSLY Right! 


CONTINUOUS 
UNIFORM STRETCH 









ROTOCURED CONVEYOR BELTS are made 
by a continuous, endless curing process. Weak 
segments due to overlapping can’t happen because 
the belt is in constant, uniform motion. 


WHY ROTOCURE PAYS OFF IN DOLLARS AND CENTS 
Inherent in the Rotocure process are these 4 
specific advantages: 

(1) Increased belt flex life — as much as 40°,. 

(2) Elimination of mechanical distortion at the 
press ends. 

(3) Constant, uniform stretch. 


(4) Uniform, abrasion-resistant covers. 


These advantages are giving BWH Conveyor 
Belt users longer life per belt, lower belt main- 
tenance costs and worthwhile savings per ton in 
materials conveyed. Ask your BWH distributor 
or write us direct.** 


**it will pay you also to get the facts on BWH Rotocured Transmission *Overcured Sections — present every 30’ to 40’ in all belts made by 


Belts which permit operation at lower tensions. 


the flat press method. Only Rotocuring (continuous, non-stop curing) 


eliminates this major cause of belt fuilure. 





Another Quality Product of 


Boston Woven Hose & RUBBER COMPANY 


Distributors in all Principal Cities 


PLANT: CAMBRIDGE, MASS. « P.O. BOX 1071, BOSTON 3, MASS., U.S.A. 
WAREHOUSE STOCK: 111 NORTH CANAL ST., CHICAGO, ILLINOIS 








951 
\IACHINE DESIGN—December . 
































ar Bia 
* 


ate : y . 


TYPE A 
© <a 


TYPE z ~“ 


YOUR PROCUREMENT JOB 


IS SIMPLIFIED BECAUSE— 


All these 
P-K Screws 
are Standard 











With screws in limited supply, you have a better chance of 
improved delivery when you order standard types and sizes 
than when you order specials. 


\ For this reason, the complete line of Parker-Kalon 
Self-tapping Screws is a definite advantage. In changing to 
a standard screw, you are not restricted to one or two 
& types only remotely suited to your assembly needs. In the 
\\ \ P-K* line, you have a choice of 5 distinct standard types, 
TYPE U each designed for a special purpose. Chances are your 


assembly can be adapted to some one of these types wit a 
minimum of redesign. 






P-K Assembly Engineers will help you in every way 
possible to adjust your assemblies to limited supplies, and 
apply the long experience of Parker-Kalon to your most 
difficult problems of planning and procurement. Parker-Kalon 
Corporation, 200 Varick Street, New York 14, N. Y. Sold 
through Accredited Distributors. 

Phillips Recessed Head 
Standard in Types A and Z c 
TYPE A— the original Sheet Metal Screw, for light gauge sheet metal. 
TYPE Z— a thread-forming screw for light and heavy gauge sheet metal, 
non-ferrous castings, plastics, etc. Also made with HEX HEAD, suitable in 
heavier sizes for structural steel. TYPE F— cuts standard machine screw 
thread as it is driven. For ferrous and non-ferrous castings, light and heavy 
sheet metal, plastics, etc. TYPE U— Drive Screw for making permanent 
%\ fastenings to ferrous and non-ferrous castings, plastics, etc. 


IF IT's P.K It’s OK. “TRADE MARKS REG. U.S. PAT. OFF. 


The Qniginel) 
PARKER-KALON) SELF-TAPPING SCREWS 


A TYPE AND S'ZE FOR EVERY METAL AND PLASTIC ASSEMBLY 








U.S. PAT. OFF. 
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Reprints from this,or other Logbook pages are available for your files. Request them from our Redwood City, California office 





Seals safeguard pressure lube system 


in air compressor crankshaft 


Gardner-Denver Model WB Air Com- 
pressors employ a simple and practical 
pressure system to lubricate the crank- 
shaft bearings. Oil seals are used to 
safeguard bearings and insure efficient 


operation of the pressure system. 


In these compressors, lubricating oil 





is introduced under pressures ranging 
from 20 to 45 pounds. Operating tem- 
peratures reach 130°F, and shaft speeds 
of 870 rpm are maintained continuously. 


The lubricant is introduced at the for- 
ward main bearing (Figure 1). It 
passes from the end plate through a 


cant, help maintain lube pressure and 
the balance of the oil-introducing ring. 


Oil seals used in this application are 
National 50,000 series spring-loaded 
units (Figure 3). Sealing members are 
of Nationalized leather, impregnated to 
retain shape and resist wear. Here, as 
elsewhere in Gardner-Denver units, 
standard design seals are used. In many 
cases, standard designs can solve seal- 
ing problems quickly and economically. 
In other cases, special designs are nec- 





Fig. 1 Oil introducing assembly 





Fig. 3 National 50,000 series oi! seal 


BUFFALO, N. Y. 
CHICAGO, ILL. 


DALLAS, TEXAS 


DetTrRo!IT, MIicH. .. . 
Downey (Los Angeles Co.), CALIF. . 
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brass oil-introducing ring, and on to a 
rifle-drilled crankshaft. The oil-intro- 
ducing ring is kept from turning by a 
snap ring, and is hydraulically balanced 
in position by oil around the crankshaft. 


National Oil Seals installed in the end 


plate prevent leakage or loss of lubri- 





Fig. 2 
Gardner-Denver Model WB Air Compressor 


essary. Whatever the need, National Oil 
Seal Engineers bring 25 years of seal- 
ing experience to your problem. Write 
or call the nearest National office for 


prompt assistance. 


“Let Your Decision be Based on Precision” 


NATIONAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO.,INC 


General Offices : Redwood City, Californie 
Plants : Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohic 





CALL IN A NATIONAL FIELD ENGINEER 
Room 1124, Prudential Bidg., Mohawk 9222 
. « « « Room 2014 Field Building, Central 6-8663 
CLEVELAND, OHIO . 210 Heights Rockefeller Bidg., Yellowstone 2-2720 
302 Highland Park Village, Justin 8-8453 
726 Lothrop Avenue, Trinity 1-6363 
11634 Patten Rd., Topaz 2-8166 
WICHITA, KANSAS 


MILWAUKEE, WIs. 
NEw YorK City, N. Y. 
PHILADELPHIA, Pa. 


SYRACUSE, N. Y. 


. 401 North Broad Street, Bell-Walnut 2 6997 
REDWoop City, CALIF. . 
WEST SPRINGFIELD, MASS. 


519 South Broadway, Wichita 2-6971 


647 West Virginia Street, Broadway 1-3234 
122 East 42nd Street, Lexington 2-8260 


. Broadway and National, Emerson 6-3861 


1025 Elm Street, Springfield 2-1 881 
P.O. Box 1224, Baldwinsville 662 


" 
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Evariety of types and enclosures 


The superior performance, lower 
maintenance and longer life of the 
ew CLARK Type”CY” can now 
be applied to almost any machine 
= or operate ming AC motor 
Se starting. A few of the many dade 
tations are shown here. 


cational New CLA 
We ¢ MOTOR STAR 


— 

























“The See LARK ype “CY” proWiges the extra protection and 
dep@ndabl= operati@ of ‘Mill-Type“&eavy-duty construction 
andglesig e combimed use of strong ti-turn magnetic blow- 
outg and twan-break cofijacts results in new Stgndards of starter Bulletin 6013CY 2iNon-revers. 
degendabilif® and long,4ouble-free service. ‘Ggnstant forced ing across-the -line starter. 
roigtion of tHe arc prevenfSgburning or pitting of co ts—a big 
fagtor in red@ing starter m@ntenance. The ingenious G@gign of 
th® arc cham@er prevents forrigtion of carbon and accumuli@jgn 
o@ ionized gas@s between wirin® terminals — minimizing phas® 
t@phase failuré 







































br every A.C.Wmotor-starting appli@tion, the new CLARK Type 
Y” means inc§eased production an&&Jess maintenance. 


Bulléfig 6050 CY2 Two- 
Bulletin 6020 CY2 speed@ingle winding 
Staffer with air Conseqtgnt-pole starter 
circa@g brecker, in —in SafeMgige Cabinet. 


SateS#cige Cabinet 





























Bulletin 6030 CY2 Two- 
phase, 4-wire, 4-pole 
reversing starter — 
in Safe-Edge Cabinet. 

















Bulletin 6018 CY2 Com- 
bination Starter with 
fusible safety switch, 
in Safe-Edge Cabinet. 


Let a CLARK application 
engineer demonstrate 
the many advantages of 
the new Type”CY” line 
of AC Magnetic Starters. 


tHE CLARK CONTROLLER co. 


CG, 
NEERED ELECTRICAL CONTROL + 1142 EAST 152N° STREET, CLEVELAND 10, QHIO 
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This water cooler 


has a Longer, Better Life... works less each day 


wn SPONGEX 


CELLULAR RUBBER 


Corrosion...deterioration...mechanical failure...repairs and parts 
replacement —an inevitable sequence wherever moisture con- 
densation collects. It’s a problem particularly troublesome in refrig. 
erating equipment—but not in this Westinghouse water cooler! 


Westinghouse has given its cooler a wardrobe of Spongex cellular 
rubber. Exposed cold surfaces—tubing, valves, even the 

waste water drain—are covered by custom molded Spongex parts. 
These. Spongex parts not only prevent condensation but 

their insulating qualities increase refrigerating efficiency. For this 
cooler, Spongex means a longer, better, more efficient life. 


The Westinghouse Wardrobe of SPONGEX 


Tube insulator— 
covers cold water tubing that supplies the drinking bubbler. 


Regulator valve cap— 
covers the cold surfaces of valve. Elasticity and flexibility of cap 
makes it easily removed for valve adjustment. 


Water valve cap— 
covers shut off valve controlling water flow to bubbler. 


Basin drain insulator— 
covers exposed end of the waste water drain. 


Basin drain seal— 

forms a water tight seal between bottom of the water cooler basin 
and top of the drain. The compressibility of Spongex compensates 
for variations in the clearance between basin and drain. 


Door gasket— 

forms an air tight seal for the door opening into the cold storage 
compartment. The gasket also seals off the insulating air space be- 
tween the inner and outer panels of the door. 


Perhaps Spongex can help better your product, too. We would be 
happy to hear from you. 


The World’s Largest Specialists in Cellular Rubber 


THE SPONGE RUBBER PRODUCTS COMPANY 
400 Derby Place, Shelton, Connecticv! 
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Dentists Can Tell You 
Why Stainless Tubing for These 












Fabricators can tell you why it’s easy to work 


with (carpenter Stainless Tubing! 


Reports from dozens of experienced fabricators tell us 
that there are two reasons why it’s easy to work with 
this tubing. First, analysis-tolerance-finish (and specials 
such as hardness) are always just the way you want 
them. Thai eliminates a lot of problems at the start of 
any job. Second, they tell us that the personal help they 
can get on any Stainless Tubing job helps to keep unit 
costs as low as possible. 


When you want to discuss your design or fabricating 
problems, call your nearest Carpenter Stainless Tubing 
Distributor. He will be glad to put his experience to 
work on your essential jobs, and to help you plan for 
the future, too. 


Dental molding flasks and saliva ejector stand up under _— THE CARPENTER STEEL COMPANY 
constant use, because they are made from Carpenter Stainless a ig) ee . 

Tubing. The flasks withstand temperatures up to 1700° F., Alloy Tube Division, Union, N. J. 
while the ejector is frequently sterilized. Export Dept., Reading, Pa., “\CARSTEELCO” 


< 


(Carpenter _& 


STAINLESS TUBING 


qe **%~ J a 
Bis sit. 4 i ee 
- THEUS. *, 3 
* WEEDS YOUR ~ 
STEEL SCRAP 
now 8 


TIrt — guaranteed on every shipment 
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Faster, Closer QUALITY CONTROL 


Brown & Sharpe Electronic Amplifiers 
with built-to-order Gaging Fixtures 


Here’s an unbeatable set-up for fast, low-cost 

precision inspection or gaging of many small parts 

that usually demand high-skilled measurements. 
Special gaging fixture made by Brown & Sharpe for Special gaging fixtures, custom-built by Brown & 
inspecting dimensions, side parallelism, and side Sharpe, can reduce exacting measurements 


squareness of cutter blades. Employs 4 Gage Head . . 
Cartridges .. . used with 4 Amplifiers. eo simple, speedy a 


Employing versatile Brown & Sharpe Gage 

Head Cartridges, these low-cost fixtures in com- 
bination with Brown & Sharpe Electronic 
Amplifiers provide flexibility that enables gaging 
to be done right at the machine or production 
line. Work is easily checked by .0001” to 
00001”, and measurements are visually magnified 
from 1800 to 18,000 times by the Amplifier . . . 
permitting operators to read “tenths”, or finer, 

as easily as inches, 


Investigate Brown & Sharpe Electronic Gaging 
Equipment for improving your quality control. It 
can be applied for gaging thickness, length, 
angle, parallelism, diameter, 
taper or combinations 
of several dimensions. For details 
write Brown & Sharpe Mfg. Co., 
Providence 1, R. I., U. S. A. 


Electronic 
Amplifier No. 950. 


Special gaging fixture, custom-made by Brown & Custom-made fixture, employing Brown & Sharpe Goge 

Sharpe, permits gaging of meter valve plate flatness to Head Cartridge and one Amplifier, simultaneously 

00001", when used with Brown & Sharpe Amplifier. measures major and minor |.D.’s of tapered bores ond 
indicates accuracy of internal angle. 


mun Brown & Sharpe | a 
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oil coolers 
that protect... 








thé largest speed increasers 
ever built for pipeline service 


On Mid-Valley’s 1000-mile oil pipeline, from 
Longview, Texas to Lima, Ohio, eight Pacific- 
Western Speed Increasers are driving the pumps 
in four diesel-operated pumping stations to main- 
tain a capacity of 157,000 bbl. per day. With 
ratings of 1200 and 1700 hp, these are the largest 
speed increasing units ever built for pipelines in 
the United States. 


To protect the gears against picking up damag- 
ing heat from power transmission, especially in 
units of this size, it was clear to both the customer 
and the speed increaser manufacturer, Western 


EXCHANGERS 





Gear Works, that highly dependable Ross 
exchangers had to be used . . . a specification by 
Mid-Valley ... a standard equipment item with 
Western Gear. The oil temperature in the gear 
box must be kept within safe and effective limits. 


This meeting of minds, this voluntary and inde- 
pendent selection of Ross Exchangers by both the 
maker and the buyer, is but another verification of 
industry-wide recognition of Ross for quality and 
dependability. 

You and your engineering staff should have all 
the facts and literature on fully standardized, pre- 
engineered Ross Exchangers, particularly the all- 
copper and copper alloy, Type BCF selected for 
Pacific-Western units. Ross will give them to you 
without obligation. The preference for Ross 
Exchangers on diesels, gas engines, compressors, 
turbines, hydraulic equipment and trucks is 
increasing daily throughout the oil and gas 
industry .. . throughout all industry. 


ROSS HEATER & MFG. CO., INC. 
Division of American Rapiator & Standard Sanitary corroration 
1429 WEST AVENUE BUFFALO 13, N. Y. 








In Canada, Horton Steel Works, Limited, Fort Erie, Ont. 








| RE SS ee a ee Ee ~ ne sonttes — eS ~ a ee a eee 


At e@ AM @ ROSS HEATER @ TONAWANDA IRON 
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This typical installation 
shows how Tuthill! 
Stripped Pumps can help 


you save space, material 


HOW TO BUILD and money by incorporat- 
THE PUMP INTO ing the pump directly 
YOUR OWN EQUIPMENT into the design of your 


equipment. Ideal in lubri- 
cation, coolant, and hy. 


...with TUTHILL draulic service. Write for 


A L L ae - * rR L ‘7 sy % | Stripped Pumps Hien Stripped Pump 
MOTORS a R E TUTHILL PUMP COMPANY 


939 East 95th Street 








Chicago 19, Illinois 





ORE than 90% of all Peerless Motors are Pi, Sra -s*sYOU AND YOUR 


custom manufactured to meet the specific N 8) 50 POCK ET PAL 
* 


operating requirements of the equipment with 


which they are to be used. 


So we “Peerless Register’ every motor before 
shipment. The words ‘Peerless Registered” are 
a trademark, recorded in the U. S. Patent office. 
Only Peerless Motors can bear this phrase, and 


only Peerless Motors offer you this protection. 


This registration record is assurance to both you 
and your customer that the Peerless Motor has 
been properly designed for your equipment so 
as to give best possible performance and long, 
satisfactory service. Acd the registration record : ‘a 
wie $1.00 AT YOUR LOCAL DEALER 
makes possible the quick identification of any | CATALOGUE NO. 49 AVAILABLE UPON REQUEST 


Peerless Motor — anywhere. 
030 MATTE FINISH MATHEMATICAL QUALITY DOUBLE-CURED PLASTIC 


ALL HOLES SMOOTH-MILLED TO ENGRAVING MACHINE ACCURACY 


THE PEERLESS ELECTRIC CO., WARREN, OHIO ONE OF MORE THAN 30 RAPIDESIGN TIME-SAVER TEMPLATES All 


Manufacturers of Quality Motors Since 1893 OF WHICH ARE BETTER MADE, MORE USEFUL AND LESSER PRICED 


Single Phase - Polyphase « Direct Current + % to 15 H.-P. 
FAPILJESIGN nc 


ALL Recrless. Moi oxs- ARE “PEERLESS REGISTERED” ee ee ee 
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— cig . maa 
se yeaa mist We believe experience is, 
ne without doubt, the best 


teacher when it comes to de- 





signing and mass-produc- 
ing metal powder parts... 


fast and to close tolerances. 








Moraine experience has 
resulted in a wider choice 
of materials; better dies, 
special presses, ana associ- 


ated techniques have made 








possible more complicated 


designs, closer tolerances 
4000 Series 


Heavy Duty, 


sol powered, I range of applications. 
rill to 1 ¢ 


) dia. in alloy 


and a constantly widening 


sbeel. Heavy We believe we can demon- 


thrust pres- strate that properly de- 


sure. 


signed metal powder parts 





by Moraine perform better 


4000 SA and are produced faster 


Series 


Ligh? Ovty and at lower cost. 


Shop Air. Drill 
44°" dia. in 





mild steel 


For Production Small Hole Work 


@ Both LOCKE units are capable 


of deep hole, dwell one jump 9°P L re) C K | 


drilling. 34%” overall width permits 


close assembly for multiple opera- G A G > C QO. | 

tions. Let us demonstrate or send 

for full information. aa here a * M 0 R Al N : P R 0 D J CT S 
«=~ DIVISION OF GENERAL MOTORS, DAYTON, OHIO 
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Wh Sier-Bath 0s. GEAR COUPLINGS 


Now Standard Equipment On 
KOEHRING 34-E Twinbatch PAVERS 





ASSEMBLED, 
UNCOUPLED in seconds. 


7 ; — » ~ © Asize 2 Sier-Bath Gear Coupling 


ONLY 7 PARTS = hom ame re 





SAVE SPACE, WEIGHT, ASSEMBLY TIME— 
REDUCE STRAIN ON SHAFTS, BEARINGS 


The new Sier-Bath Gear Coupling is cutting costs and improving products for manufacturers in 
. ; many industries. Revolutionary in its simplicity, the new Coupling eliminates nuts, bolts, grids and 
— discs. The entire load is transmitted from hub to hud by a powerful one-piece sleeve. Precision 

3/5 USUAL SIZE cut teeth provide plenty of flexibility, minimize back- 
1/2 USUAL WEIGHT lash. If your products use direct drives, be sure to 
Sier-Bath Gear Coup- 


ling compared with WRITE FOR THIS BULLETIN! e 
two major conven- gives installation photos, cost-cutting advantages, plan k- t 
tional types of same ' drawings, specs for standard, vertical, mill motor and 
shaft size, HP rating. ox floating shaft types—sizes from Y% to 6, HP 4 to 550. 
\ a (Special types and sizes on request.) G E A R Plate PU MP CO... Inc. 


Also Manufacturers of Precision Gears and Screw and Gearex Rotary Pumps. 9263 HUDSON BLVD., NORTH BERGEN, N. J. 


2 
Special Design Motors 


Example: type LD3 (illustrated) for aircraft 


Founded 1905 Member A.G.M.A. 




















@ MICROTORQUE Variable Resistors and 
Potentiometers require as little as .003 
in. oz. torque to operate. This unique fea- 
ture makes the MICROTORQUE invaluable 
for applications where the position of in- 
strument pointers, gyroscopes, and delicate 
instruments in general must be recorded, 
transmitted or indicated at a distance, " 
end Giannini are the sole makers of SPECIFICATIONS Type LD3 
MICROTORQUE Potentiometers. - 
A variety of resistance values and VOLTS CYCLES AMPS DUTY H.P. R.P.M. 


circuits available. 24 DC 2.2 Intermit. 1/95 3600 
24 DC 3.75 Intermit. 1/35 3600 
24 DC 1.5 Cont. 1/100 4000 
24 DC 7.8 Intermit. 1/8 8500 


—= 























—_—_— 











12-32 volts D.C. — With or without electrical 
Write for booklet. Governor — Ball Bearings — Detajls on Request. 
G. M. Giannini & Co., Inc. 
Pasadena |, California Facilities and assistance are available for the 
development of special motors, shaded pole, series 
or D.C. to meet given requirements. 


Write, wire or call 


SIGNAL ELECTRIC MFG. CO. .« MENOMINEE, MICHIGAN 
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AVAILABILITY 

H&K is prepared to perforate metal, 
plastic, fabrikoids, masonite, ply- 
wood and many other materials avail- 
able in sheet, plate or coil form— 
in thicknesses from tissue thin to 1” 
steel. 

PATTERNS 

A wide selection of patterns are 
available in standard round, square, 
slot, oblong, triangular holes and 
also special holes such as indented, 
lipped, burred, tapered, stabbed, etc, 


ACCURACY 

Hole sizes can be held to a toler- 
ance of + .0005” when required. 
Holes are accurate and uniform in 
size, shape and spacing. 

OPEN AREA 

Various spacings and arrangements 
of our perforations provide wide 
range from which to select a re- 


PRODUCTS OF 


quired percentage of open area. 


SURFACE 
Smooth and easy to clean. 


Send us your specifications for 


ENGINEERING 
COMPANY 


725 CUSTER AVENUE 


recommendations without obligation. EVANSTON, ILLINOIS 


Harrington & Kin 

PERFORATING Co 

5670 Fillmore St., Chicago 44, Illinois 
114 Liberty St., New York 6, N. Y. T ee 


if you do not have 
H&K Catalog #62 
— write for itl 


Bet 


SPP ee 
F 


Lees 
i . ra 
| 


iy NR ee — ci? i 


ined 





OUPLINGS and 
BROWNING 
PAPER PULLEYS 


Write for the name of the BROWNING distributor near you 


BROWNING MANUFACTURING COMPANY 
Rou MAYSVILLE, KENTUCKY. U.S.A. 








Ee FOR OUR ENGINEERING COOPERATION AND 
FURTHER DETAILS 
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Protect Screw Threads Permanently 
in Plastics, Ceramics, and Metals 


Heli-Coil Inserts of stainless steel or phosphor bronze wire 
protect electrical equipment and components from all forms 
of screw thread failure. Threads so protected never strip, 
gall, seize or corrode . . . anti-seizing compound is unnec- 
essary. Heli-Coil Inserts eliminate vibration wear and are 
especially valuable where frequent assembly and disassem- 
bly causes thread wear. 


With Heli-Coil Inserts, clumsy and costly solid bushings 
are eliminated . . . design is simpler and product improved. 
The Heli-Coil system permits fewer bolts and shorter threads 
... permits production salvage of damaged parts previously 
unusable. 


Heli-Coil Inserts fit National Coarse and Fine Threads, 
pipe threads, automotive and aviation spark plug threads. 
Meet all aircraft, industrial and military specifications for 
Class 2, 2B or 3 fit. 


HELI-COIL 


Hell-Coil is 
a Registered 
U.S. Trademark 


Protecting Screw Threads for Industry 


CORPORATION 


(eae ae ae caer cer cw rw nn ea se se ee 


HELI-COIL CORPORATION 
Danbury, Connecticut 


Bulletin 650 on Design Data 
[] Bulletin 349 on Salvage and Service 


Please send me 


a cs es ee cs ee ee me ee ee ee we ae ae a ee ed 
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ATLANTA 
Cc. W. DOWNING 
668 Upton Road N.W. 
Pho -A be: _ on 9065 
on 

Ww ADENNIS 
$49 W. Washington Bivd 
Phone State 2-6818 
bay A. 


Rio. Me Sebel ‘Bide. 
Phone Cherry 1-0687 
DALLAS 
= a. A — IPS 
Commerce St. 

INDIANAPOLIS 2s 

D. SADLER 
{or Madison Aveuue 
Phone Plaza 8349 
saeeee ae 
F. PINNEY 
1827 Grand Avenue 
Phone Harrison 8033 
ag 5.) ss 

BURT 


base Long Beach ran 
Phone Adams 1 
MILWAUKEE 3 

Cc. F. MULLENS 

610 West Michigan St. 


Viking 








For SALES and SERVICE on 
VIKING. ROTARY PUMPS 


Call Your Nearest 


VIKING REPRESENTATIVE 


The Viking Pump Company is represented by a nation-wide sales an: 
service organization in key cities from coast to fre 
Canada to the Gulf. Is your pumping installation operating at his b 
efficiency? Do you have a pump maintenance problem? Do you hav 
a new pumping application? Write or call the Viking representativ 


nearest your plant for service, 


AMARILLO, TEXAS 
WILLBORN BROS. 
— A a Street 


” STE BBINS 

Charles & Lombard Sts. 
BIRMINGHAM § 

PUMP wi INC, 
eet — ve. So. 
OLSON MFG, CO. 

4000 a Springs Ave 
8osT 


125 oy 
BUPFAL 
ROOT. ‘QE AL co. 
64 Peabody Street 
CHARLOTTE, c. 
SOUTHERN SUMP & TANK 
COMPANY 
1730 N. Tryon St. 
a ag 2 
T. JOHNSTON 
24 Vine Street 


DECATUR, ILL. 

VAN PRAAG EQUIP. & MFG 
CO., INC. 

Rt. 48, ‘2 Mile East Rt. 51 

DENVER 16 

EATON METAL PROD. CO. 

4800 York Stree 


Also yn yy Casper, Bill- 


ings and 
DENVER 17 
HENDRIE- ” nar ala co. 
1635 17th S' 
DETROIT 26 
KERR MACH. CO. 
Kerr Building 
EL PASO, TEXAS 
G. 8. THOMSON 
611 N. Campbell St. 
Also Phoenix, Arizona 
EVANSVILLE . IND. 
SHOUSE BRILL 
222 Court rt Bide, 


‘ONT 
HAYES PUMP & MACH CO, 
St. 


HossS, NEW ayeee 
UNION SUP. 
Also Artesia, v. Mexico 


HOUSTON 
SOUTHERN ENGINE & PUM! 


OM 
900910 St. Charles Stree 
Branches: Dallas, San a 

Edinburg and Kilgore 

somes 2 

EILL LA VIELLE 
bs W. Main Street 
MEMPHIS 2 
J. E. DILWORTH 
730 South 3rd Street 
MINNEAPOLIS 14 
LEON GADBOIS 
2524 University Ave, S. E. 
NEW ORLEANS 12 
MENGE PUMP 
549 Dryades Street 
ag TEXA 
L. SoMNt co., INC. 
Mt 0. Box 


PHILADELPHIA. 30 
GA) 


2336. ie. Views Avenue 


PITTSBURGH 22 
POWER EQUIP 
Oliver Building 
RICHMOND 

O'NEILL PUMP 

601 E. Franklin St, 
SALT LAKE City 1 
UTILITY ENG., ING 
620 Dooly Bidg. 

SAN FRANCISCO 5 
DE LAVAL PACIFIC 
61 Beale Stree 

Also Seattle and Portland 
ST. Louis 1 

LANE MACH. CO. 
7th & Market Street 


TULSA 5 
CHAS. WHEATLEY CO 
414 So. Detroit Ave. 


Pump Company 
Cedar Falls, 


lowa 


the Heart of More Efficient Machine Operation— 


Custom made within precise 


tolerances 


and electronically 


tested for quietness, to deliver 
year ‘round performance rec- 
ords that effectively lower op- 
eration and maintenance costs. 


THE CINCINNATI 


Gre. 


GEAR COMPANY 


Good Gears Onls 


Wooster Pike and Mariemont Ave. * Cincinnati 27 , Ohio 
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We've Buitt a BETTER HANDLE! 


FOR MANUFACTURERS 
OF PORTABLE EQUIPMENT, 
CARRYING CASES, 
PARTS BOXES, Etc.! 


e non-ratiling e rugged 
construction e rust-proof 
e@ meets Air Force and other 


Government specifications 


Here is the handle you have been looking for—one that 
is ideally suited for anything that must be lifted by a 
side carrying handle. Bendix-Friez engineers developed 
this handle to meet Air Force and other Government 
specifications for many kinds of special equipment. The 
unique, rugged design of this handle, with its “snap- 
back” feature, is such that neither shock nor vibration 
will cause it to rattle. Built of aluminum and stainless 
steel, it can be riveted or welded to the side surfaces of 


kL 
any kind of container or de- 
pressed in the sides. Available * 
in large or small lots, orders will dix- 
be filled promptly. Write today en B U I LDS 


for our new lower prices. Fri é Zz 


FRIEZ INSTRUMENT DIVISION of emma, | TM 1) YO T | we BLUEPRINTS 


1338 Taylor Avenue aviation ConpoRaTion 
Baltimore 4, Maryland 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N.Y. 


f) 0 F S Y lJ ” } p 0 B l E Vi You’ll never have occasion to compromise your 
plans by fitting them to “off-the-shelf” bearings 
when you call on Aetna. Aetna will engineer and 


INVOLVE... Corrosion Resistance waaneeelions seal telicheimes scans tices te 


° ° fit your designs—to your exact physical require- 
Strength in Tension ments—under strictest laboratory control... and at 


. surprisingly moderate cost. 
and Compression | 

p Our experience has been so extensive in producing 
Har dness & Toughness special bearings and parts, from either customer or 


H our own designs, and our variety of tools and dies so 
Pressure-Tightness voluminous, that your specials can usually be set-up 


é& Resistance to Erosion for manufacture without extra tooling cost. 


. Write today. Just state your problem, send your 
Resistance to prints, or ask that a near-by representative drop in. 


...if so a a 
Frictional Wear | No obligation. 
ee Fatigue Resistance | AETNA BALL AND ROLLER BEARING COMPANY 


4600 SCHUBERT AVENUE «+ CHICAGO 39, ILLINOIS 
Most certainly there is one of “our own alloys,” or 
one of the many non-ferrous alloys we make that 
will meet your exact requirements—At any rate, our 
long and varied experience as Metallurgical Engi- 
neers and Founders is at your service for any prob- 
lem or product you may have. 


Please send me a copy of your latest 
“*Reference Book of Bronze Casting Alloys."’ 


AMERICAN MANGANESE BRONZE (aMmmmeseeaceearstbots 


COMPANY | ptr er, Bone Bh nn 
Miscellaneous Precision Parts. 


4715 RHAWN ST., HOLMESBURG, PHILADELPHIA 36, PA. 
PITTSBURGH, PA. 
| SS EQUIPPED FOR SIZES 


Established 1909 | FROM %” 1.0. TO 38” O.D. 
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Si nondable: 


low-cost fastening with 


DRIV-LOK PINS(| 


/ 
1 | 


i 
\ 








* Simple Installation 


* Versatile...Types for te J TYPE'C’ 
Most Applications PIN 


* Wide Selection of Materials 
* Vibration and Shock-proof 
* Low Initial, Installation Cost 








Drive or Press 
| Pin into Place 



































DRIV-LOK Pins are widely used | 

as hinge and pivot pins because 

they permit maximum free rota. | | . 

tion of one part, while remaining B ————— 
securely locked in the other. | \ : 
Quick, easy installation of DRIV- 
LOK Pins cuts assembly costs, 
waste motion is reduced and pro- 
duct improvement results. 


DRIV-LOK Pins are made in many 
types to handle most applications. 
Write for catalog and samples, 
giving nature of your fastening 
problem. 





DRIV-LOK PIN 
& te ee sy 7S ie 
715 Chauncey St. ¢ Sycamore, Ill. 








Type es . had 

Pressure Reduc- 

ing and Regulating 

Vaive 
There's a CASH-ACME Automatic 
Valve to handle anything that 
flows— Water, Air, Steam, Gases, 
Chemicals, Re. igerants, Oil, 
Gasoline and all other types of 

liquids. 


Laundry Pressing Equipment Manufacturer 
Specifies CASH-ACME 


If you have the problem of finding a lifetime valve that will 
turn in a consistent performance year after year on the prod- 
ucts you manufacture, write CASH-ACME today. ‘Ye can 
show you the lifetime installation to handle pressure control 
without failure and help with the successful operation of 
your equipment. 


éASh ) A. W. CASH VALVE 


MANUFACTURING CORP. 
6613 E. Wabash Avenve 
Decatur, Illinois 


F SILENT SENTINEL 
Avteaatit halves 








An open type, powerful, geared BARCOL MOTOR 
drives the drum in this multi-speed Gorrell & Gorrell 
Mono-drum. This motor is completely submerged in 
oil to give years of trouble-free service. The follow- 
ing features are incorporated in the Barber-Co!man 
line of Synchronous Motors: 

e High torque 

e Self starting 

e@ Precision made 

e@ Geared or non-geared 

e@ Open or enclosed 

e@ 6 hr/rev to 3600 rpm 

@ 25-60 cycles 

ee Our engineering staff is ready t help 
BARCOL you with your motor problem. \\ rite 
MOTOR today, outlining the application 11 
which you are interested. 


OTHER BARCOL MOTORS — Unidirectio: al * 
Reversible * With and without reduction gearing * 
Open and enclosed. 


BARBER-COLMAN COMPANY 
enon @ eek a) am oa an, hom @- yee | ei A. 
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How Can America Produce All the Steel It Needs 
.. for Military. . . and Civilian Purposes ? 





FREE BOOKLET Tells How to 
Conduct Scrap Salvage Program 
in Your Business. 


Address Advertising Council, 25 
W. 45th St., New York 19, N. Y. 
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One way is to feed more pig iron into 
the furnaces. But... 

That will require more supplies of ore, 
limestone, coal, etc.*—to say nothing 
of more new ore boats and rail cars to 
transport the additional supplies. 

A better way—the only practical way 
—is to use the dormant iron and steel 


scrap lying around in the form of old 


machines, equipment, tools and metal 
structures. 

Your business must have available 
scrap—in some form. That scrap is 
needed to keep the furnaces going in the 


steel mills . . . to keep our fighting 
forces and our allies well armed . . . to 
sustain our civilian life at home. 
Think how many ways you use iron 
and steel. Think what would happen if 
it became extremely scarce. Put your 
iron and steel scrap to good use—now 
—by selling it to your local scrap dealer. 
Don’t delay—the emergency is be- 
coming more severe every day. 


*For every ton of scrap fed into the furnaces, 
we save approximately 2 tons of iron ore, 
1 ton of coal, nearly % ton of limestone and 
many other critical materials. Also, scrap helps 
make steel faster, shortens the refining process. 


NON-FERROUS SCRAP IS NEEDED, TOO! 


This advertisement is a contribution, in the national interest, by 


Machine DESIGN 












if Limited SPACE |i ‘ole 
is Your Problem Imperial 


m TRACING CLOTH FOR HARD PENCILS 


om 





@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distinguished by its 
special dull drawing surface, on 
which ‘hard pencils can be used, 


Soa Imperial 

















Erasures are made easily, without 
damage. It gives sharp, contrasting ‘ 
prints of the finest lines. It resists HRN# 
the effects of time and wear, and I ced PENCIL ‘ ta 
does not become brittle or opaque. f TRACING t } 
Imperial Pencil Tracing Cloth is d Ss Be 
right for ink drawings as well. CLOTH 























MECHANICS close-coupled 
type Roller Bearing 
UNIVERSAL JOINTS are 
specially designed for opera- 
tion within cramped quarters, 
and where shafts are out of 
alignment — as in rear engine 


cars, trucks and busses. Let our & 
SrECrANNCS joes seo 7 FOR FINER APPEARANCE, 


serve space and compensate — 

for effect shaft, tn ope ig ian PERMANENT READABILITY 
models. These joints fit into Ql 

spaces that engineers formerly 
considered too short for uni- 
versal joints. 


MECHANICS 
Roller Bearung 
UNIVERSAL 
JOINTS 


For Cars, Trucks, Tractors, Farm Implements, 
Road Machinery, Industrial Equipment, Aircraft TG re 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 























=: = 


| 
Compensates for Out of Alignment 





to you, on your requirements for name plates, instruction 


Let our engineers show you how MECHANICS close- plates, dials, panels, scales, etc. We are equipped also t 
coupled Roller Bearing UNIVERSAL JOINTS will con- apply special finishes to aluminum products and parts, 


serve space and compensate for offset shafts, in your new including ANODIZING by the exclusive Alumilite pro- 
‘ cess. Write today for detailed information and quotations 


MECHANICS UNIVERSAL JOINT DIVISION CHICAGO THRIFT ETCHING CORPORATION 


ecreeee = See 8 ereieen, Avs.. Bashlerd. 1 | SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, IND. 


and improved models. 
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a 
ba vont 5 Delay 


...since first 
installed in 1945” 
says user of NOPAK 


Valves and Cylinders 


Regal Plastic Co., Kansas City, Mo., ...a leader 
in its field ... installed NOPAK Valves and Cylin- 
ders on a battery of presses used in draw-forming 
sheet plastics. They report that this NOPAK equip- 


ment “has never caused a moment's delay in pro- — | 
duction since first installed.” quickly, and fast application or release of pressure 
is easily accomplished. t 
For Technical Data on NOPAK Valves and Cylinders, write for 
Bulletin SW-1, or refer to Sweet's File for Product Designers. 


GALLAND-HENNING MFG. COMPANY 
2752 South 31st Street, Milwaukee 46, Wisconsin [ 





Pas 
Pe 
~_ 









The chief requirements of this application are me- 
dium power combined with flexibility in set-up and 
in stroke length. Downstroke of the press, controlled 
at varying speeds, is followed by a dwell of 1 to 20 
minutes and careful withdrawal of the punch from 





} the finished part. [ . vf , 
epresentatives 
NOPAK Air-Cylinder Power has provided the re- in Principal Cities 
quired versatility, in that set-ups can be changed ° ALVES AND CYLINDERS 





DESIGNED for AIR and HYDRAULIC SERVICE 
A 6004-Y2HA 


































E BRASS SLEEVE = ONZE? 
HOT TINNED 
- ee ty miso Leta 
Ean PLATING ous. c 
N 
ing Op 
s Led saat PER? 
| 
| li }eecrener- telaminum? 
L 3g Ns \ w DIA STD BRASS 3 
—%— lneave SuveR PLATE . brass - 
SUPPLIED IN 1 & 2 CONTACT TYPES Stainle 9 
JONES “8 
MONEL? 






SHIELDED TYPE 


PLUGS & SOCKETS 


LOW LOSS PLUGS AND 
SOCKETS FOR HIGH 
FREQUENCY CONNECTIONS 


For quality construction thru- 
out, and fine finish, see dia- 
gram above, 

101 Series furnished with 
%", .290", 5/16", %", or Yo" 
ferrule for cable entrance. 
Knurled nut securely fastens 
unit together. Plugs have cer- 
amic insulation; sockets bake- 
lite. Assembly meets Navy 
specifications. 

202 Series Phosphor bronze 
knife-switch type socket con- 
tacts engage both sides of Bm 
flat plug contacts—double 





which alloy 
for your fastenings? 


Harper RUOWS because Harper 


Specializes in them ALL . . . and whether your problem is 
corrosion, abrasion, heat, stress, appearance or a combination 
of these, Harper has met it before through many years of service 
to all industries. Over 7,000 items ... bolts, screws, nuts, rivets 
and accessories ... in stock ready for delivery from warehouses 
and distributors coast to coast. 

Send for new Price List and Stock Book. 


The H. M. Harper Co. 

8202 Lehigh Ave., Morton Grove, Ill. 
Rush my copy of new Price List and 
Stock Book. 


























contact area. Plugs and 
sockets have molded 
bakelite insulation, 

For full details and 

















engineering data ask 
for Jones Catalog No. 18. 


JONES MEANS PROVEN QUALITY 














Specialists in ALL non-corrosive metals 
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High-Speed Counting Problems? 


DECIMAL 
COUNTING UNITS 


* HIGH SPEED— Different mod 
els provide maximum continuous 
counting speeds of 30,000, 100,,- 
000 or 1,000,000 counts per sec 

ond. Resolution down to 1 micro 

second. 

* DIRECT READING — Decimal count is indicated directly 
by illuminated numbers on front panel. 


* INTERCHANGEABLE — Plug in mounting with stand- 





























ard octal base for easy interchangeability. Decimal count- ve 
ing units are complete in themselves, ready for incorpora- 
| tionasabasiccomponent forelectroniccountingequipment. ff ¢y 
* RUGGED, COMPACT—Components mounted in sturdy 
| plastic mouiding, moisture and fungus-proofed; enclosed §§ Ph 
| in stamped aluminum case only 1-3/16” wide by 534” §§ ov 
high by 53/4,” deep (including tubes). 
% CAPACITY —Output of one unit will drive following §f ,,, 
unit (or relay-operated mechanical register). Any num- Sp 
Sprockets and Roller Chain ber of DCU’s may be mounted in cascade to provid qu 
counting bank of desired capacity. log 
STOC K OR Ss p EC 1ALS For complete data, please write Dep’t. MD. ing 











Utilize Cullman Sprockets and Roller Chains 


supplied promptly from Cullman’s adequate 






stocks. Cullman Wheel Co. has been supplying | 






high efficiency drives of low first cost and long | 






service life throughout its 56 years of specializa- 









tion in designing and manufacturing depend- 






able transmission units and components. These 












factors are the common objective of machine 





















designers and purchasers. Orders for specials 


































are delivered quickly. 











Send us your prints and we will quote promptly. 
» ° 7 


Many Cullman Distributors ready to serve you. 










CULLMAN WHEEL COMPANY | 
1336MD West Altgeld St. © Chicago 14, Illinois 









2 S A i 
” it’s the bushing that makes ‘| EX 


tion 


1°) @ Ce 


p i leal 
e U L L M A Ni To maintain maximum accuracy in drilling may 
‘ operations, use the bushing that’s precision ss 


madeforthejob...use Acme. Writeforcatalog. 


sence Cranomieccan = @ Acie Jadustrial ES ompany 


SPROCKETS and ROLLER CHAIN Makers of Hardened and Ground Precision Parts 
211 N. LAFLIN STREET * CHICAGO 7. ILLINOIS 
HOP TO INDUSTRY FOR MORE THAN 25 YEARS 


or) 












moc 
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FOR GOVERNMENT ORDERS 
' MADE TO ANY SPECIFICATIONS 


No matter how unusual or complicated 
the specifications for brush holders on 
your government jobs Phoenix can give 
accurate workman- 


you prompt service, 


ship and dependable quality. Our years 
of experience as the leading manufactur- 
ers of brush holders for the electric motor 
industry, plus Worid War Il work on intri- 


cate, exacting government designs enables 





2 to. 2 ome eet us to do the work quicker, better and at 
brush holder designs manu- 


factured by Phoenix during reasonable cost. 


fend prints for quota- 


World War Il. We did it . 
hefere and we can do it tion today. 
again. 


STANDARDIZED CUSTOM SERVICE— — 


Phoenix Molded Brush Holders are 
available in a wide range of sizes, 
custom made from stock fools. The 
line covers all standard requirements 
for fractional horse power motors. 
Special designs and sizes will be 
quoted. Send for new illustrated cata- 
log just off the press. Simplifies order- 
ing. 


PHOENIX ELECTRIC MFG. CO. ~ 


711 West Lake Street 7 Chicago 6, Illinois 























nD") 
SKINNER STAINLESS STEEL 


SOLENOID VALVES 


Small size — Rugged — Large capacity 


The small size of Skinner Solenoid Valves belies their rugged construc- 
tion and unusually large capacity. These valves have a standard 
range from 5 to 250 p.s.i., and a special range from 5 to 850 p.s.i., and 
can be used for gaseous or liquid media. Their soft insert seat prevents 
leakage and positive action is assured by spring loading. Skinner Valves 
may be used in any position, with pipe connections furnished to suit 
specifications. Power consumption is 10 watts max. Special coils for high 
humidity or high temperature applications can be supplied. Standard 
models are approved by Underwriters’ Laboratories. 


Write for Bulletin No. 501 
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Torque — [b. ft. 


ALLIS-CHALMERS 
MODEL E-563 


Brake Horsepower 


Speed — rpm. i 





that A-C Power Units 


are Tailor-made for 


GRAPHIC 
PROOF 


HIGH TORQUE CHARACTERISTICS — Above curve shows 
how A-C engines build up necessary torque quickly even 
when throttled way down. __ handle the sudden overloads 
so common to crushing and allied service. 


SUPER-SENSITIVE GOVERNOR — helps lick overloads be- 
fore they get started. One crusher operator's comment: 
“That A-C engine seems to ‘see’ big socks topple in . 
it’s all ready when they hit the jaws.” ‘ 


REAL DUST PROTECTION — Oil bath type air cleaners are 
standard on Allis-Chalmers power units, as well as fuel 
and lube oil filters. In addition, oil seals protect crank- 
shaft; water pump is self-sealing. 


MEDIUM SPEED, HEAVY-DUTY DESIGN — assures steady 
flow of power, extra long life at lowest cost. You also 
save on first cost because these engines are mass-produced 
along witi: tractor engines by the thousands. 


Crushing, Hoisting, other 
Sudden Overload Jobs 





A-C power units operate economically on gasoline, natural gas 

or low grade fuel, and there are accessories to fit a wide variety 

of applications. Our power engineers will gladly help you select 
the proper unit for your job. 


Model E-563 
74 BHP. at 
1050 RPM. 


LLIS‘CHALMERS 


TRACTOR DIVISION ee ee ee ee 
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HYDRAULIC 
POWER UNITS 











ENGINEERING ry 
FABRICATING . As a brand new approach to an old problem, the Johnson 
= Joint introduced a form of stuffing box without stuffing, 
and without any need for oiling or adjusting. Years of 
service in the textile and paper industries have proved it 
unmatched for the twin tasks of boosting efficiency and 
slashing maintenance, Now its unusual possibilities are 
being utilized on rubber mills, grain dryers, rolling mills 
: and many similar machines. If you're looking for a better 
HYDRAULIC — “ | way to get steam or liquids in or out of rotating machine 
TEST STANDS ENS parts, get all the facts. 
_ Sizes and special types for all needs; 
write for literature. 


€* The Johnson Corporation 
4” e 


REMOTE CONTROLS 














811 Wood St?., Three Rivers, Mich. 


let SUPERDRAULIC 


Engineers do the job for you 








@ Our specialized engineering and manu- 
facturing knowledge is available to you 


for the designing and production of your | ~ SSS DEPENDABLE 


3 % 
power units and test stands. Superdraulic | 2): STARTER 


designs take into consideration every re- 


” 
= 
oO 
m 
a) 
= 
m 
=z 
a 
[o<4 
— 


virement and limitati job. — = ha 
4 : o tol ' ion of — job Soe ) i a All the vital features that provide 
Units can be furnished complete in . long life and greatest mainte- 


every detail including motors, pumps, nance economy in magnetic start- 
ers are found in Furnas magnetic 


° ) ~ 7 
valves, reservoirs, etc. AY 
i wm controls . . . That’s because these 
= features were specifically sought 


VALVES 


Fhe : for, one by one, and achieved 
FAMOUS i a through exhaustive research and 
SUPERDRAULIC ma et rigid testing. 
= , = When you require starters and 
HIGH PRESSURE te contactors for controlling your equipment, specify Furnas, by test, 
PUMP — a better control for the money. Our local representative in your 
. Gr area can help you; send for full particulars stating your require- 
Develops up to 60 I/Z@QOS*., ments. Furnas Electric Company, 1045 McKee Street, Batavic, !!!. 
H.P. at 5,000 P.S.I. i) OC ayy 1 Pade 
Let us quote on your VW ASSZNOy ENGINEERING DATA SENT ON REQUEST — 
requirements. Das AF i Ratings, types, sizes, outline dimensions and other 
engineering data is included in this 16-page illus- 
trated catalog sent free on request. Write for 
catalog 50. 


Superdraulic BD 


CORPORATION 


wm Me (eyie) Mae) baste) & 
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PUMPS 
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14256 WYOMING AVE DETROIT 4 



























Back of this is our 
16-year record of supplying 


“S* "STANDARD SET SCREWS. 






to over 1200 American Manufacturers 
Set Screw engineers were well-prepared 
to furnish the first real Self-Locking Set 
Screw, because of experience since 1935, 
with puzzling set screw problems. 


get the FREE Demonstrator and 


—demonstrate for yourself how conven- 
tional set screws (which we can supply 
in all popular sizes and materials) do not 
lock until they reach theshaft, and when 
you have a vibration or close adjust- 
ment problem, you need ZIP-GRIP*. 
With the rreE Demonstrator you get a 
data sheet and offer of engineering test 
samples to try out on your puzzling set 
screw problems. Write today. 5761 


















*Pat. Pending 







ef 
crew 
& Dh4itg.Co. 


28 Main St. Bartlett, Ill. (Chicago suburb) 
We specialize in Solving Puzzling Set Screw Problems. 






Makers of 
Socket and Headless 
SET SCREWS 










MARSH GAUGES 


-the finishing touch 
to a good froduct 


Through long experience the users of your 
product have learned to respect the lasting 
accuracy of Marsh — the greatest name in 
pressure gauges. A Marsh Gauge on your 
product is truly a mark of quality. 

The Marsh line embraces pressure gauges 
and dial thermometers of every required 
type, construction, size, range, finish. 


Ask for this 
catalog 
covering your 
instrument 
requirements 



















MARSH INSTRUMENT CO. 


Sales affiliate of Jas. P. Marsh Corp., Dept. B, Skokie, Ill. 
Export Dept., 155 E. 44th St., New York, N. Y. 
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we've made billions of set screws for everything from autos 1o washing machines 


aakl 
| 


Collector 


ere reie.. 


'} 
‘f 
7 “ 


Vuabhaas 


& 


cre Fae = 
pALRGELE ES 


‘ewe bs 
nal 
wilt 


1 


Pe 
a, 


| 


ELCO Collector Rings are made 

in all sizes to carry currents of 
5 to 200 amperes. Two to twelve rings 
can be furnished on one stub com- 
plete with brush holders, brushes, 
studs for supporting the brush holders 
and stud rings. The collector rings can 
be assembled as a unit on one hollow 
tube with threads on one end and in- 
sulation bushings on the opposite end. 
The brush holders carrying the current 
are made of brass. The collector rings 
are made of hard bronze maiterial. 
Bakelite insulation is used. 


Welco Collector Rings are custom-built 
to fit the special design and functional 
requirements of your machines or 
equipment. A limited number of stand- 
ard types are available. Send us your 
blueprints and we will design for you 
the collector rings that are functional- 
ly correct. 


THE B. A. WESCHE ELECTRIC CO. 
1620-20 VINE ST. CINCINNATI 10, OHIO 
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Gripco Lock Nut lives 

up to its name! It grips 
the bolt so firmly that 
bolt and nut practically 
become a single unit, 
which resists vibration, 
strain, oil or chemicals. 


However, the Gripco Lock Nut may be removed 
with a wrench and re-applied many times without 
appreciable loss of locking power. 


Gripco Lock Nuts are available in stainless steel 
or brass and for National Fine or National Coarse 
bolt threads. 


Gripco Pilot-Projec- 
tion Weld Nuts 


Speed production. Save 

time. The raised circular 

pilot fits snugly into the | 

pilot hole, centering the 

nut instantly, accurately, 
ready for resistance welding. No measuring, no 
jigs, no special fixtures, no time wasted. Made 
with either of two pilot heights to fit different 
thicknesses of metal. Available with Standard or 
Gripco Lock Thread. 


Gripco Countersink 
Weld Nut 


Hot metal particles dis- 
lodged by welding are 
shunted away from and 
do not stick to the Nut 
Threads. 


Samples and prices sent promptly on request. 
Specify type of nut and type of thread as weil as 
nut sizes. 








NUT COMPANY | 


310-W MICHIGAN AVE., CHICAGO 4, ILL. 


4821 WEST 16th STREET ° 


No two ways about it—Abart Speed 
Reducers have the stamina to stand up 
under years of grueling service...whatever 
the job you may be sure of a dependable, 
trouble-free performance. Choose from 
over 75 sizes and types in spur, worm and 
combinations ...1/50 to 168 HP. . . ratios 
up to 10,000 to 1. Abart Reducers are 
oil-tight, dust-free, long wear- 
ing — made of the strongest 
materials. 


Send now for illustrated cata- 
log showing the complete line of 
Abart Speed Reducers. 


Mirs. of Gears and Speed Reducers 


What Kind of Clutches 
Does ROCKFORD | Make 


AUTOMOTIVE 
INDUSTRIAL 
TRACTOR 

FARM MACHINE 
ROAD BUILDING 
MACHINE TOOL 


Over’ CENTER 
SPRING LOADED 


SINGLE DISC 
MULTIPLE DISC 


LUMBERING 
RAILROAD 
J AIRCRAFT 
--32 to 21” SIZES--44-APPLICATIONS---- 
“ROCKFORD CLUTCH DIVISION 
BORG-WARNER 
311 Catherine St., Rockford, lilinels 
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CHICAGO 50, ILLINOIS 









VALUE BONUS at no extra cost 
with the 


MARK-TIME 


Lirst two-speed 


where {BELL TIMER 


quality 








This exclusive, patented 
Mark-Time development 
permits use of the same 
timing unit for accurate, 
dependable timing of a 
6 minute or 60 minute 
cycle. 

Just shift the lever to 
change setting. The same 
dial is used for both cy- 
cles, thus providing frac- 
tional minute calibration 
for 6 minute operation. 
2 hour — 12 minute tim- 
ings also available. 





Available in a wide va- 
riety of dials and knobs. 


Write for further details 
and prices. 






In Canado send inquiries to: 
Ontorio Hughes Owens Co. Ottawa, Ontario 


M. H. pow ne 


HARTFORD, CONNECTICUT 





ll : <a 


On the Frontiers of Design You'll Find 
Micro Ground Miniature Ball Bearings 
so) Where instrurientation and other delicate 


= % mechanisms call for the last refinement in 

saving weight, space and friction, the chances 
are good that Micro bearings are part of the picture. 
America’s first and only fully ground miniature ball 
bearing, Micro offers 85 sizes and types with 34” to 
¥” O.D. and in tolerance ranges of ABEC-5 and above. 
They provide all the precision advantages which are 
possible only in a ground bearing, yet they actually cost 
less than comparable unground miniatures. 


Write for Technical Bulletin No. 50 


\_IViteisve} 


12 Micro Circle, Peterborough, N. H. 
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gives you 
Consolidated 
quality for the 
limited budget 


type 5-116 
recording 


oscillograph 








right side, cover removed 


CONSOLIDATED’S 5-116 Recording Oscillograph, while cost- 
ing considerably less than other instruments comparable in 
precision, construction, and versatility, produces records 
equal in quality to those of the Consolidated Type 5-114. 
It lacks only some of the features that may be dispensed with 
in many recording applications, such as the automatic record 
length control, visible wave-form scanning, etc. Specific in- 
strumentation problems are welcomed by Consolidated’s ap- 
plication engineering section, whose experienced engineers 
will analyze each problem individually and determine how 
dynamic instrumentation will answer questions of product 
design and performance. 









CEC’s 5-116 Recording Oscillograph rec- 
ords up to either 9 or 14 traces on 5”- 
wide paper or film at recording speeds of 
%4” to 100” per second. Its removable 
feed-and-takeup magazine holds 125 feet of 
recording paper and is designed for the 
utmost loading and unloading convenience. 
Write for Bulletin CEC-1521-X17. 


for 


CEC’s 5-114 Recording Oscillo- 
graph records up to 18 traces 
simultaneously on 7’-wide paper 
or film, is designed as the ultimate 
in precision, versatility, and perat- 
ing convenience and incorporates 
many features available only 
through special accessories on 
many other oscillographs. Record- 
ing speeds from 4” to 115” per 
second and easily removable feed- 
and-takeup record magazines of 
125, 250, and 600-fr. capacity 
offer an unusually wide application 
range. Write for Bulletin CEC- 
1500-X42. 


comparison 


CONSOLIDATED ENGINEERING 


C orporation 


Analytical Instruments cee for Science and Industry 
300 No. Sierra Madre Villa Pasadena 8, California 
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ENGINEERS 


AVAILABLE OB WANTED 


























WANTED: Mechanical Design Supervisor. We have a rare 
opporiunity for an ingenious mechanical designer to step 
into a position which will challenge his whole creative 
ability. He will be delegated responsibility for product de- 
sign. He will coordinate the efforis of retained designers 
until the time he has selected and trained a staff of compe- 
tent subordinates, and then the mechanical design function 
will be under his direction. He and his group will design 
new mechanical products and redesign the old. This man 
must be a graduate engineer and have a proven history of 
eriginal mechanical designs particularly in mechanisms. 
Five to ten years experience doing design and development 
work on products such as automatic machinery, packaging 
machinery or as a consultant in a design company would 
be appropriate. We are a 106-year-old company and are the 
established leader in bowling and billiards. Ours is a multi- 
plant operation with young, progressive management. This 
opening is in our main plant in Muskegon, Michigan, a mod- 
ern city of 100,000 where you will find good housing and 
friendly, neighborly living on the shores of Lake Michigan. 
Address replies to J. W. Edmunds, The Brunswick-Balke- 
Collender Company. 623 S. Wabash Avenue, Chicago 5, 
Illinois. 
° + + 


WANTED: Research engineer interested in design and test- 
ing of special mechanisms; electronic instrument specialists, 
interested in developing new applications of - xisting oscillo- 
scopic and oscillographic instruments; technical writers, 
photo retouchers; if interested in joining a small (200 men) 
growing organization, should contact Mr. Charles E. Ballei- 
sen, Supervisor. Mechanical Laboratory, Southwest Research 
Institute. 8500 Culebra Road, San Antonio, Texas. 





NEW Information on 


PLASTICS 


FOR DESIGNERS, FABRICATORS, 
AND EVERYONE INTERESTED 
IN PLASTICS... 






e Here’s important new information 
on plastics for every designer, every 
fabricator, user and student of plas- 
tics . . . 656 pages ... 168 illus- 
trations . . . of authoritative plas- 
tics information. This complete, re- 
vised, third edition of “Plastics in 
Engineering” by John Delmonte will 


alert you to the wide possibilities offered by THIRD 
plastics in your field. It tells you all about EDITION 
the many different plastics available: How 

strong they are—for what uses they are best Completely 
suited—how to design plastic parts—how they Revised 
are molded, extruded, laminated, cast—how 

much heat they will stand—how to guard $ .00 
+ a = to 1» —- 

and other vital factors that are so essentia 

to satisfactory plastics performance. POSTPAID* 


The Penton Publishing Co., Book Dept., 1219 W. 3rd. St., Cleveland 13, 0. 
Enclosed is $10.00* for my copy of “Plastics in Engineering”. 


Name 





Address 





City State 











*Ohio orders must add 30c additional to cover state sales tax. 
SaSSSSSSSSSSSSSSSSSSSSSSEEHESSSSSSSSEEESESSESEeeHeeeeeeees 


@eeeeseeeseceaaear 
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AVAILABLE: Machine designer with 15 years experience in 
designing, tool engineering and estimating for appliances 
and electrical macninery. Willing to relocate. Marned with 
family. Please write for complete resume. Address Box 755, 
MACHINE DESIGN, Penton Bidg., Cleveland, Ohio. 


° ° ° 


WANTED: The Taylor-Winfield Corporation, 1052 Mahoning 
Avenue, N. W., Warren, Ohio, a leading eleciric resistance 
welder and electronic control manufaciurer, has five open- 
ings for Design Engineers in their Mechanical Engineering 
Department. These are permanent positions, provided men 
selected prove they have the necessary skill and ability. 
Men with resistance welding design experience are pre- 
ferred. However, recent mechanical engineering graduates 
will be given careful consideration. The work is 100%, board 
work, involving the design of electric resistance welder ma- 
chines and component paris such as jigs and fixtures used 
in conjunction with this type equipment. Experience or irain- 
ing in electro-mechanical machinery would be a definite 
asset in meeting the job requirements. Interested applicants 
should write the Personnel Department, siating age, educa- 
tion. experience, salary expected and other pertinent daia. 


° SJ * 


Tk 


WANTED: Axelson Manufacturing Company. oldest and 
largest machine tool builder in the West. has openings for 
qualified machine tool design engineers. If you are qualified 
and desire to make a permanent connection with an assured 
future in Southern California, write full details of your back- 
ground to Axelson Manufacturing Company. Engineering 
Department, Box ‘5335, Vernon Station, Los Angeles 58. 
California. 




















WANTED: Mechanical Engineer. National Paper Converter 
desires Mechanical Engineer with machinery design experi- 
ence. Must be willing io do board work. Excellent opportun- 
ity. Must locate in Dallas, Texas. Address Box 754, MACHINE 
DESIGN, Penton Bldg., Cleveland 13, Ohio. 










° e ° 












WANTED: Layout men to design precision turning machines. 
Opportunities in expanding organization. The Monarch Ma- 
chine Tool Company, Sidney, Oko. 
























WANTED: Product Design Engineers to do creative develop 
ment work. Varied individual projecis afford opporiunity 
for originality, initiative, and responsibility. Engineering de- 
gree and design experience required. Write details of your 
background. Mast Development Company, Inc. 2212 East 
12th Street, Davenport, Iowa. 









° ° ° 






WANTED: Design & development engineers. Several gradu- 
ate mechanical engineers with one to ten years experience 
in development of small mechanical devices, valves or valve 
spcialties, wanted by the Chicago Factory of Minneapolis 
Honeywell Regulator Company. Position offers opportuni 
for extensive use of technical knowledge and ingenuity 
development of a variety of mechanical control device 
These are good permanent positions with opportunities '% 
advancement, and with salary proportionate to «ab 
Minneapolis-Honeywell Regulator Co., 2301 N. Knox Avé 
Chicago, Illinois, Attention: W. W. Voss. 
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PERFORMANCE 


TURN TO 
RUTHMAN 


MACHINE TOOL 
COOLANT PUMPS 
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With production stepped up to take care of civilian and 
defense demands the performance of every part of your 
ore- metal cutting machinery is important. 

ites When you specify Ruthman Gusher Pumps you are sure. For 
ard Gusher Pumps have proved that they give dependable service. 
mo There is no packing nor priming needed. All rotating parts 
sed are electronically balanced to cut vibration to a minimum. 
_ With no metal-to-metal contact within the impeller housing 
nite this friction is eliminated. Ruthman Pumps are built to give 
nis you long trouble-free service. 


- Write For our New Easy-to-Read Catalog. 











1811 READING ROAD 
CINCINNATI, OHIO 
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BUY CHRISTMAS SEALS 
FIGHT TUBERCULOSIS 
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MACHINERY CO. | 









































For copies of any of these Carpenter High Nickel Alloy 
booklets, just drop us a note on your company letterhead, 
indicating your tiile. 


THE CARPENTER STEEL COMPANY 
120 W. Bern Street, Reading, Pe. 


(Carpenter ¥& 





As a service to Designers 








A guide to the 
selection of Carpenter 
High Nickel Alloys 


describes alloys with 
versatile combinations of 
magnetic and expansion \ 
properties. 








Carpenter Tempera- 
ture Compensator 
Alloys 





provides information on } 
specific thermo-magnetic : 
characteristics of several 
alloys. 

















Carpenter Low 
Expansion Alloys 






provides detailed data 
on alloys with minimum 
size change in tempera- 
ture ranges up to 400°F, 
650°F and 1,100°F. 






















Export Department: The Carpenter — Company 











HIGH NICKEL ALLOYS 


offer you new opportunities to solve problems 
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Designers and manufacturers who use 
metallic bellows in their products will find 
26 
55 
20 


the new FLEXON bellows bulletin very 
helpful. It gives complete information on 
design characteristics and physical characteristics of 
FLEXON stainless steel, brass and bronze bellows. Also 
included is basic application data and full instructions 


on how to specify bellows to insure getting exactly what 
you want. Write for your copy today and have this useful 
. information available for reference. 
75 
61 
30 


27 Flexon identifies 
CMH products that 
have served industry 


, CHICAGO METAL HOSE Corporation 












1339 S. Third Avenue *« Maywood, Illinois +» Plants at Maywood, Elgin and Rock Falls, Ill. 
In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 
AW ot ONE DEPENI 
fo i for every flexible 
— ode at Sees ee eee eg po 
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This revolutionary fastener in many cases provides greater thrust 
strength, yet it is more easily, more quickly applied than in- 
efficient old-type fasteners. 
With only a pair of pliers the STANDARD X-WASHER is 
clinched to a perfect 360° closure . . . easily removed with the 
- ' same simple plier operation. 
213 ~ ; Cut your production time and production costs to the minimum 
70 ; ) PD A ... Cut production failures ... demand STANDARD X-WASHERS 
181 e 7* —the “proven” figure in the formula for BIGGER PROFITS! 
294 é : 
_ > C : —1001 APPLICATIONS — 
319 . WARNER AUTOMOTIVE PARTS DIVISION—BORG-WARNER CORPO- 
RATION says “The efficient installation of the STANDARD 
X-WASHER on our truck power take-off units makes for an 
improved product. Since the X-WASHERS are easily removed, 
disassembly for repairs and service can be done in a minimum 
amount of time.” 

. The AMERICAN MACHINE & FOUNDRY COMPANY, Buffalo, N. Y., 
a Sa ee SNE ; says, “In the manufacture of our AMF Automatic Pinspotter, an 
- ake oo Bn age po olla | automatic device for setting bowling pins and returning the 
321 Niles ll zs oe bowled ball, the X-WASHERS play an important role. Our assem- 
331 bly superintendent has found that the ease of installation makes it 
96 Range of X-WASHER sizes immediately a very good production item. This feeling is shared by our Engi- 
1 available for pin diameters from %c to %e neering Department as shown by the number of uses made of the 
254 inches in diameter. STANDARD grooved X-W ASHER.” 

pins are made available for all sizes of 
35 * 
Cy Be pee yt RE vc ret 
70 ea Detailed Catalogue, today! 
quotation. 
305 
57 
34 
Locknut and Lockwasher, Inc. 
510 NORTH CAPITOL AVE. «+ INDIANAPOLIS 4, INDIANA 
51 
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Diamond surfacing machine in the Edes plant, producing a perfect 


surface on a Revere Copper Sheet. 


Charts showing typical surfaces. Top, ordinary copper plate. Bottom, a 
diamond-finished Edes plate. It takes fine copper to produce this result. 


e One of the country’s best-known suppliers of copper 
plates for photoengraving is The Edes Manufacturing 
Company, Plymouth, Mass. Edes has developed a patented 
process that is unique for giving plates the final polish. 
They are surfaced with diamond cutters, specially cut and 
ground. The plates thus produced and shipped to photo- 
engravers have an accuracy of plus or minus .00025 inch, 
practically dead flat and true to gauge at any point within 
these limits. Obviously, only exceptional copper will do. 


Making copper sheets for this service is an exacting 
process. The metal as supplied by Revere must be specially 
handled in the mill to make sure there are neither surface 
nor imbedded imperfections, since a pin-point defect in 
the finished plate will show in printing. 


Revere has always taken a deep interest in the graphic 
arts, not only because the industry is a good market for 


340 























copper, but also because Paul Revere himself was a skilled 
engraver on copper. Thus it is likely that the original 
plates for this advertisement were of Revere Copper, and 
also many of the plates used by the magazines you read. 
In addition, Revere supplies copper rolls for rotogravure, 
the comics, and for textile printing. For fine copper for 
graphic processes, consult Revere. 


COPPER AND BRASS INCORPORATED 
Founded by pn Revere in 1801 


. New York 17, N. Y. 


230 Park Aven 


Mills: Baltimore, Md.; Chicago and Clinton, is Detroit, Mich.; Los Angeles 
and Riverside, _Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE "MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Don't put yp with make-shift assembli¢s when it is so 
_ easy to get the RIGHT horsepower, the RIGHT shaft 
speed, the RIGHT construction features, the RIGHT 





mounting .. . all combined into one compact, easy 


Allin one package 


millions on millions of combinations of types and rat- : ’ ee 


to use power package. 


Master Gearmotors, available in 


ings, permit you to use a power drive on each job 






that's just right . . . a power drive that will add greatly 






to the compactness, appearance, and economy of 






i. ) ; 
each of your applications. 






Use Master Gearmotors to increase the salability 






of your motor-driven products . . . improve the 






Oe ~economy and prod@ttivity of your plant equipment. 






They're the horsesense way to use horsepower. 







THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 








ITH six work spindles in its 
spindle carrier, the Greenlee 
automatic screw machine, shown 
below, can perform six Cutting oper- 
ations simultaneously. To maintain 
precision in each operation, all work 
spindles are mounted on Timken® 
tapered roller bearings. 
Timken bearings help eliminate 
spindle chatter. Work turns smoothly 


and accurately. Set-ups stay set. 


Greenlee Bros. & Co. also use Timken 
bearings in the gear box to provide 
a smooth flow of power through 


How to help a spindle carrier 
deliver precision 


a wide range of speeds and feeds. 


Because of tapered construction, 
Timken bearings take both radial 
and thrust loads in any combination, 
hold spindles in proper alignment. 
Line contact between rollers and 
races provides extra load-carrying 
capacity. The true rolling motion and 
incredibly smooth surface finish of 
Timken bearings practically elimi- 
nate friction. 


Since Timken bearings are engi- 


neered for the job, precision manu- 
factured and made of special analysis 











Company. 


FINISHED TO CLOSER 
TOLERANCES 
Finishing to incredible smooth- 
mess accounts for much ot the 
precise, smooth rolling perform- 
ance ot Timken bearings. This 
honing operation is typical of 
the amazingly accurate manufac- 
turing methods at the Timken 


The Timken Company is the 
acknowledged leader in: 1. 
advanced design; 2. precision 
manufacturing; 3. rigid quality 
control; 4. special analysis steels. 








~~ NOT JUST A BALL ) NOT JUST A ROLLER 





THE TIMKEN TAPERED ROLLER (> BEARING TAKES RADIAL ()) 


TIMKEN | 


TAPERED ROLLER BEARINGS 





» AND THRUST —-())~ 

















Timken fine alloy steels, they normally 
last the life of the machine. 


No other bearing can give you all 
the advantages you get with Timken 
tapered roller bearings. Make sure 
you have them in every machine tool 
you build or buy. Look for the trade- 
mark “Timken” on every bearing. 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable address: 
“TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 




















LOADS OR ANY COMBINATION 














